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Chemical Compounds 



The present invention relates to a chemical compound and to its therapeutic use in the 
prophylaxis and treatment of viral infection for example human herpes viruses, particularly 
5 and human cytomegalovirus (HCMV). Cytomegalovirus is the aetiological agent in CMV 
retinitis and other viral infections, which can cause considerable human illness and 
suffering. 

We have previously noted that nucleoside analogues of the structural types 1 and 2 exhibit 
10 a potent and selective antiviral effect (McGuigan et al J. Med. Chem. 1999, 42, 4479-84 



15 Optimal structures are l y R=C8-C10 and 2, R=pC 5 Ph. Further details are given in WO 
98/49177 and WO 01/83501, respectively. The compounds exclusively inhibit Varicella 
zoster virus (VZV) in a VZV - thymidine-kinase dependent fashion, functioning in a 
classical nucleoside analogue manner, of obligate intracellular nucleoside kinase-mediated 
activation (Balzarini et al 9 Mol. Pharmacol. 61, 249-254, 2002). 



We have recently noted that dideoxynucleoside analogues of 1 have a pronounced but 



and J. Med. Chem. 2000, 43, 4993-97): 



HO 




OH 
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quite distinct activity against another member of the heipes 
family, namely human cytomegalovirus HCMV. The 
optimal structure of these agents was identified as 3 and is 
described in WO 01/85749. 




HO 



o 




3 



r 

2 



These agents would have been expected to act via a classical nuclide mechanism 
requtnng S'-phosphorylation before they would exhibit antiviral activity. As such a 5--OH 
and a quasi-nucleoside structure with a sugar or close analogue was deemed necessary 



5 It is an object of the present invention ,„ provide novel cdmpouMSTn^arucular novel 
compounds not requiring phosphorylation for, for example, biological activity. 

I. is a further object of the present invention to provide novel compounds for therapeutic 
^ ^ use m the prophylaxis and treatment of viral infection, for example, by cytomegalovirus. 

According to the present invention there is provided a chemical compound having the 
formula (I): & 




wherein: 

15 



R J and R 4 are independently selected from alkyl, aryl, alkenyl 



and alkynyl; 



Z is selected from O, NH, S, Se, NR= and (CH 2 )„ where n is 1 to 1 0, and CT 2 where T may 

be me same or different and is selected from hydrogen, alky, and halogens, and R s is alky. 
20 alkenyl or ary]; y ' 



or aryl: 



Y is selected from N, CH and CR 6 where R 6 is alkyl, alkenyl, alkynyl 
Q is selected from O, S, NH, N-alkyl, CH 2 , CHalkyI and C(aJky]) 2 ; 

U is selected from N and CR> where R> is selected from hydrogen, alkyl, halogens 
alkylamino, dialkylamino, mm,, cyano, alkoxy, aryloxy, thiol, alkyhhiol 
aryl: " 9 



amino, 
arylthiol and 



1 ' 3 

V is selected from N and CR 3 where R 3 is selected from hydrogen, alkyl, halogens, 
alkyloxy, aryloxy and aryl; 

5 and when a double bond exists between X and the ring atom to which Q is attached and Q 
is linked to the ring moiety by a single bond, X is selected from N, CH and CR 7 , where R 7 
is selected from alkyl, alkenyl, alkynyl and aryl; and 

when a double bond links Q to the ring moiety and a single bond exists between X and the 
10 ring atom to which Q is attached, R 4 does not exist and X is NR 8 , where R 8 is alkyl, 
alkenyl, alkynyl or aryl, except that when Y is N, U is CR 2 and V is CR 3 , R 8 is not an alkyl 
or alkenyl group substituted at the fourth atom of the chain of said alkyl or alkenyl group, 
counted along the shortest route away from the ring moiety including any hetero atom 
present in said chain, by a member selected from OH, phosphate, diphosphate, 
15 triphosphate, phosphonate, diphosphonate, triphosphonate and pharmacologically 
acceptable salts, derivatives and prodrugs thereof; 

and pharmacologically acceptable salts, derivatives and prodrugs of compounds of formula 
(I). 

20 

Surprisingly the dideoxysugar in prior art compounds known from WO 01/85749 
(structure 3 above) can be replaced by an alkyl, alkenyl, alkynyl or aryl moiety that does 
not require phosphorylation for biological activity and hence does not require the hydroxy 
or any groups on the, for example, alkyl C4 atom deemed necessary for phosphorylation. 

25 

Preferably neither R 4 nor R 8 contains any suitable hydroxy group that may be subject to 
biological phosphorylation. In particular, preferably neither R nor R is a ribose, 
deoxyribase, dideoxyribose, dideoxydidehydribose sugar or similar sugar group or close 
analogue. 

30 

Compounds having a double bond between X and the ring atom to which Q is attached are 
isomers of compounds having a single bond between X and the ring atom to which Q is 
attached. Compounds having a double bond between X and the ring atom to which Q is 



4 



attached arc entirely non-ttucleosidic In nature: Examples oFffieseTtwo isomers are for 
instance, structures 4 and 5: ' 





Varying me composition of R', R« and R ! of formula © determines foe biological activity 
of the compounds. 

^ Preferably Z is O or NH. Where Z is N-alkyl, suitably me alkyl is C, to C s alkyl. 
Preferably Y is N. 

Preferably Q is CH 2 , S or O. More preferably Q la O. Where Q is N-alky], s „ ita bly foe 
,5 ly!.' S ,0 ^ a,kyI ' ^ Q ,S CHalkyl ° r <***>>• * *° - C, to C S 

Preferably each of U and V is CH. 

When a double bond exists between X and foe ring atom to which Q is attached, X and Y 
20 are preferably both N. 

When a double bond exists hf>tw^n v „ j *i_ 

exists between X and the ring atom to which Q is attached, Z is 

preferably O. 

25 When a double bond exists between v *u • 

xists between X and the ring atom to which Q is attached, Q i s 
preferably O. v 



When X and Y are N, Q and Z are independently preferably selected from O, S and NH, 
more preferably Q and Z are (X 

Throughout the present specification: 

5 

alkyl includes cycloalkyl, alkyl substituted with cycloalkyl, alkyl containing within the 
alkyl chain 1 , 2, 3 or 4 heteroatoms selected independently from O, S and N, substituted 
alkyl and branched alkyl; 

10 alkenyl includes cycloalkenyl, alkyl substituted with cycloalkenyl, alkenyl containing 
within the alkenyl chain 1 , 2, 3 or 4 heteroatoms selected independently from O, S and N 
for example tetrahydrofuran (THF), substituted alkenyl and branched alkenyl; 

alkynyl includes cycloalkynyl, alkyl substituted with cycloalkynyl, alkynyl containing 
1 5 within the alkynyl chain 1 , 2, 3 or 4 heteroatoms selected independently from O, S and N, 
substituted alkynyl and branched alkynyl; and 

aryl includes monocyclic and bicyclic fused 5, 6 and 7 membered aromatic rings, aryl 
containing 1 , 2, 3 or 4 heteroatoms selected independently from O, S and N, alkylaryl for 
20 example benzyl, and substituted aryl and substituted alkylaryl for example substituted 
benzyl. 

The nature, position and number of any substituents and unsaturation present in any alkyl, 
alkenyl, alkynyl and aryl group may be varied. 

25 

Examples of suitable substituents on any of said alkyl, alkenyl, alkynyl and aryl, including 
alkylaryl, groups include OH, halogens, amino, CN, COOH, C0 2 alkyl(C3 to C 5 ), CONH 2 , 
CONHalkyl(C, to C 5 ), Oalkyl(Cj to C 5 ), SH, S-alkyl(C, to C 5 ) and N0 2 , and aryl(5 to 10 
ring atoms), and with respect to aryl and alkylaryl groups include alkyl (Cj to C 5 ), alkenyl 
30 (C 2 to C 5 ) and alkynyl (C 2 to C 5 ), wherein any of said alkyl, alkenyl, alkynyl and aryl 
moieties are each optionally substituted. Substituents on the said alkyl, alkenyl and 
alkynyl moieties, which are preferably straight chain, can be selected from the group 
comprising OH, halogens, amino, CN, SH and N0 2 , and is preferably a halogen, more 
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preferably chlorine, mere the said alkyl, alkenyj or alkyn^oie^" is C 2 to C 5 , the 
substituent is preferably at the terminus position. Substituents on the said aryl moiety' can 
be selected from the group comprising OH, halogens, amino, CN, N0 2 , and C, to C, 0 

the group comprising OH, halogens, amino, CN, SH, NO~ T he said ar yl moiety can 
comprise aryl or heteroaryl groups. Any ring heteroatoms may vary in position or number. 
Suitably 1, 2, 3 or 4 heteroring atoms may be present, preferably selected, independently, 
from O, N and S. The said aryl moiety can comprise one, or two fused, 5, 6 or 7 
membered rings. 



10 
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Preferably R 1 is selected from C 3 - 20 alkyl, C 3 . 20 cycloalkyl, C 2 . 20 alkenyl, C 3 . 20 alkynyl, C 5 . 14 
aryl and C„ 0 allcylC 5 . I4 aryl, more preferably C 3 - 14 alkyl, C 3 . I4 alkenyl, C 3 . 14 alkynyl, more 
preferably C 6 . 14 alkyl, C^alkenyl, C^alkynyl, even more preferably C 8 . 10 alkyl, C 8 . J0 
alkenyl and Cs-ioalkynyl. 

ff 

Preferably R 1 is C 4 . J4 alkyl, C 4 . 14 alkenyl or C 4 . 14 alkynyl, more preferably C 4 . 12 alkyl, C 4 . 
, 2 alkenyl or C 4 . 12 alkynyl, even more preferably Chalky!, C^alkenyl or C 6 . 10 alkynyl, 
even more preferably C 8 . ]0 alkyl, C 8 _ J0 alkenyl or C 8 . I0 alkynyl. 

20 Where there is a single bond between X and the ring atom to which Q is attached, R 1 is 
preferably C 6 . 12 alkyl, C^alkenyl or C^alkynyl. 

Where there is a double bond between X and the ring atom to which Q is attached, R 1 is 
preferably C 4 . 12 alky], C 4 .i 2 alkenyl or C 4 . 12 a]kynyl. 



25 



Preferably R 1 is an alkyl group. Preferably R 1 is a straight chain alkyl group. Preferably 
R 1 is an unsubstituted alkyl group. Preferably R J is a saturated alkyl group. 

Preferably R 1 is a C 7 to C I3 alkyl group. More preferably R 1 is a C 8 to C 12 alkyl group 
30 even more preferably a C 9 to C, , alkyl group. Particularly preferred is R 1 being a C 9 or Qo 
alkyl group. 



7 

Where R 1 is a straight chain alkyl group, a preferred position for substitution is the 
terminus position. 



Suitably any substituent in R is non-polar, more suitably any such substituent is 
5 additionally hydrophobic. Preferred substituents on R 1 include halogen and Oalkyl(Ci to 
C5). Particularly preferred is O-alkyl with C4, optionally terminally substituted with a 
halogen, preferably chlorine. 

When R is a cycloalkyl group, it suitably comprises 5 to 1 2 ring carbon atoms arranged in 
1 0 one or two adjoining rings. 

Preferably R 1 is selected from the group comprising nC 4 H 9 , nC 6 H ]3 , nC 7 Hi 5 and nC 10 H 2 i. 
Preferably R 3 is nC]oH 2 ]. 

15 Preferably R 4 and R 8 are selected from Ci_i 2 alkyl, C 2 -i2alkenyl, C 2 -j 2 alkynyl, C 3 . 
]2 cycloalkyl, Cj. 6 alkyl substituted with C 3 . )0 cycloalkyl, C 5 -i 4 aryl and C]-5alkylC 5 .j 4 aryL 

Preferably R 4 and R 8 are selected from C MO alkyl C 2 - I0 alkenyl, C 2 .i 0 alkynyl, Cjalkyl 
substituted with C 5 . 6 cycloalkyl and Ci alkyl substituted with C 5 . 7 aryL 

20 

Even more preferably R 4 and R 8 are selected from Ci^alkyl, C 2 - 4 alkenyl, Cialkyl 
substituted with Cs^cycloalkyl and benzyl and substituted benzyl. 

Preferably each of R 4 and R 8 are selected from the group comprising cycloC 5 H 9 , CH(Et) 2 , 
25 nC 5 H n , 2-THF, CHzcycloCeHn, 3-THF, cycloC 6 H n , C3H7, nC 4 H 95 PhCH 2 , TolCH 2 , 
pMeOPhCH 2 , CH 2 cycloC 5 H 9 , Me and nC 3 H 7 . 

Where a single bond exists between X and the ring atom to which Q is attached 
particularly preferred combinations of R 1 and R 8 are, respectively, nC 7 H ]5 and cycloC 5 H 9 , 
30 nC 7 Hi 5 and CHCEfh , nC 30 H 21 and 3-THF, nC 10 H 21 and cycloC 6 H n , nCi 0 H 2] and C 3 H 7 , 
nC 10 H 2) and CH 2 cycloC 5 H 95 nCeHn and Me, nC 6 Hi 3 and nC 3 H 7 , and nC6H J3 and PhCH 2 . 
A particularly preferred combination is R 1 being nCi 0 H 2 j and R 8 being CH2cycloC 5 H 9 . 
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Where a double bond exists between X and the ring atom to^which Q is attached 
partieularly preferred combinations of R> and R 4 are, respectively, nC 4 H 9 and cycloC 5 H 9 
nC 7 H, 3 and cycloC 5 H 9 , nC 7 H 5 and CHQSt),, nC 7 H 15 and nC 5 H„ , „C 10 H 2 , and CU(Et h [ 

cJo£ 6 H JJ ^jiC,^ 2 . 1 _and-nC 3 H ? ^nG T aH 2 r-M^ 



5 nC 10 H 21 and CH.cycloQH,,, nC 10 H 2J and TolCH 2 , nC 10 H 21 and pMeOPHCIT 2 , nC 6 U 13 and 
Me, n C6 H 13 and nC 4 H 9 , and n C6 H 13 and PhCH 2 . Particularly preferred combinations are R 1 
bemg nC 10 H 21 with R 4 being any of nC 3 H 7 , n C4 H 9 , PhCH 2 , CH 2 c y cloC 6 H„, tolCH 2 , and 
pMeOPhCH 2 . 

10 Suitably R 2 is selected from the group comprising H, C, to C 10 alkyl, C 3 to C J0 cycloalkyl 
C, to C 10 alkylamino, C, to C 10 dialkylamino, C, to C 10 alkyloxy, C 6 to C I0 aryloxy, Cj to 
Cj 0 alkylthiol, C 6 to C ]0 arylthiol and C 6 to C, 0 aryl. 

Suitably R 3 is selected from the group comprising H, C, to C 10 alkyl, C 3 to C 10 cycloalkyl, 
15 C, to C ]0 alkyloxy, C 6 to Ci 0 aryloxy and C 6 to Cio aryl. 

Preferably each of R* and R 3 is a small alkyl i.e. a C, to C 2 alkyl group or H. More 
preferably each of R 2 and R 3 is H. 

20 Throughout the present specification "halogen" is taken to include any of F, CI, Br and I. 

Where not otherwise specified, alkyl is C^alkyl, alkenyl is C 2 . 6 alkenyl, alkynyl is C 2 
ealkynyl, aryl is C 5 . 14 aryl and alkylaryl is C^alkylC^aryl. 

25 Where R J , R 4 or R 8 is an aryl group, the group includes alkylaryl groups. Preferably R\ R 4 
and R 8 are C 5 . J4 aryl groups or C M alkylC 5 . 14 aryl groups. Particularly preferred groups'are 
benzyl and subtituted benzyl such as toluene (tol)CH 2 , and P MeOPhCH 2 Preferred 
substituents include alkyl alkoxy ( Cj . 6 ) and halogen (F, CJ, Br and I). The preferred 

substitution positions for phenyl and benzyl is para. Preferred aryl groups are C 6 . 



further 



— j^-wrawww « njcujuu lor 

preparing compounds having Formula I above wherein a 5-halo nucleoside analogue is 
contacted with a terminal alkyne in the presence of a catalyst, alternatively 5-alkyny] 
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nucleoside can be cyclised in the presence of a catalyst. Suitably the catalyst is a copper 
catalyst. 

Compounds of the present invention may be prepared by a number of methods, which may 
5 for example involve a reaction scheme such as: 




R* 



Thus, terminal acetylenes are coupled to 5-iodouracil under Pd catalysed conditions to give 
1 0 intermedaite 5-alkynyl compounds that may either be isolated or used in situ. These are 
cyclised under Cu catalysis to give bicyclic furano pyrimidines that are key synthons. 
these are alkylated to give mixtures of O and N alkyl products that can be readily 
separated. 

1 5 The method of separation may include chromatography, precipitation, and crystallisation. 
The ratios of these products will vary, and need not be 1 :1 . 



Compounds embodying the present invention can show anti -viral activity. In particular, it 
has surprisingly been found that compounds embodying the present invention can show 
20 antiviral activity against for example cytomegalovirus. 
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Accordmg ,„ a ^ ^ ^ ^—-^^ ^. ^ 

accortmg ,„ ft. ^ invention for use in a method of treatment, suitably in the 
prophylaxis or treatment of a viral infection, preferably a cytomegalovirus viral infection 



further 



*- — — uicio.js provided a method of 

prophytas or treatment of viral infection, preferably a cytomegalovirus vinU infection 
compnsmg administration to a patient in need of such tieatinen. an effective dose of a 
compound according to the present invention. 

10 According to a firmer aspect of the present invention there is provided use of a compound 
of the present invention in tire manufacmre of a tnedicamen, for use in the prophylaxis or 
treatment of a viral infection, particularly an infection with cytomegalovirus. 

According to a farmer aspect of tire present invention mere is provided a pharmaceutical 
compose comprising a compound of me present invention in combination with a 
pharmaceutially acceptable excipient. 

According to a further aspect of me present invention mere is provided a method of 
prepanng a pharmaceutical composition comprising the step of combining a compound of 
20 the present mvention with a pharmaceutical^ acceptable excipient. 

The compounds embodying the present invention present a number of advantages over 
existing agents for HCMV: 



25 1. 
2. 
3. 
4. 



30 



A novel non-nucleoside structure and possibly novel mechanism of action 
Antiviral activity at non-cytotoxic concentrations. 
A lack of cross resistance with existing nucleoside drugs. 

Useful physiochemical properties such as high lipophilicity. Lead structures 
have calculated logP (ClogP) values of Ca. 4-6. 

T* ^ lipophilicity of the present compounds may lead to improved in vivo dosing 
tissue distribution and pharmacokinetics. In a preliminary rodent trial a compound with 
structure 5 with R = C 7 H I5 and R<= cyc]opentyI dispIayed signifkant bioay 



11 

half life following i.p. dosing. Moreover at a dose as high as 50mg/kg/day for 10 days no 
visible in vivo toxicity was noted, indicating a promising toxicology profile. Histology 
also revealed no detectable toxicity against brain, thymus, liver, lungs, kidney, breast, testi, 
ovum and spleen tissue. 

The compounds embodying the present invention can be sufficiently lipophilic to warrant 
their formulation and use as non-p.o dosage forms including topical, transdermal and 
ocular formulations. The latter may be of particular value versus HCMV retinitis, common 
in persons co-infected with HIV. The agents would therein have significant dosing, tissue 
localisation and toxicology advantage over current agents. 

The lack of chirality in structures embodying the present invention distinguishes them from 
typical nucleoside antivirals with possible costs of goods and ease of synthesis advantage. 

The medicaments employed in the present invention can be administered by oral (p.o.) or 
parenteral (i.p.) routes, including intravenous, intramuscular, intraperitoneal, subcutaneous, 
transdermal, airway (aerosol), rectal, vaginal and topical (including buccal and sublingual) 
administration. 

» 

For oral administration, the compound of the invention will generally be provided in the 
form of tablets or capsules, as a powder or granules, or as an aqueous solution or 
suspension. 



Tablets for oral use may include the active ingredient mixed with pharmaceutically 
acceptable excipients such as inert diluents, disintegrating agents, binding agents, 
lubricating agents, sweetening agents, flavouring agents, colouring agents and 
preservatives. Suitable inert diluents include sodium and calcium carbonate, sodium and 
calcium phosphate, and lactose, while corn starch and alginic acid are suitable 
disintegrating agents. Binding agents may include starch and gelatin, while the lubricating 
agent, if present, will generally be magnesium stearate, stearic acid or talc. If desired, the 
tablets may be coated with a material such as glyceryl monostearate or glyceryl distearate, 
to delay absorption in the gastrointestinal tract. 
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Capsules for oral use include hard gelatin capsules-in which -the active ingredient is mixed 
with a solid diluent, and soft gelatin capsules wherein the active ingredient is mixed with 
water or an oil such as peanut oil, liquid paraffin or olive oil. 



5 Formulations for rectal_administration may be presented. as_a..suppository with a suitable 
base comprising for example cocoa butter or a salicylate. 

Formulations suitable for vaginal administration may be presented as pessaries, tampons, 
creams, gels, pastes, foams or spray formulations containing in addition to the active* 
1 0 ingredient such carriers as are known in the art to be appropriate. 

For intramuscular, intraperitoneal, subcutaneous and intravenous use, the compounds of 
the invention will generally be provided in sterile aqueous solutions or suspensions, 
buffered to an appropriate pH and isotonicity. Suitable aqueous vehicles include ringer's 
15 solution and isotonic sodium chloride. Aqueous suspensions according to the invention 
may include suspending agents such as cellulose derivatives, sodium alginate, polyvinyl- 
pyrrolidone and gum tragacanth, and a wetting agent such as lecithin. Suitable 
preservatives for aqueous suspensions include ethyl and n-propyl p-hydroxybenzoate. 

20 The compounds of the invention may also be presented as liposome formulations. 

In general a suitable dose will be in the range of 0.1 to 300 mg per kilogram body weight 
of the recipient per day, preferably in the range of 1 to 25 mg per kilogram body weight 
per day and most preferably in the range 5 to 10 mg per kilogram body weight per day. 
25 The desired does is preferably presented as two, three, four, five or six or more sub-doses 
administered at appropriate intervals throughout the day. These sub-doses may be 
administered in unit dosage forms, for example, containing 1 0 to 1 500 mg, preferably 20 to 
1 000 mg, and most preferably 50 to 700 mg of active ingredient per unit dosage form. 

30 Embodiments of the present invention will now be described by way of example only. 



All reagents and solvents were obtained commercially and use without further 
purification, unless otherwise stated. Reaction progress was monitored by thin-layer 
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chromatography (TLC) on DC-Alufolien 6OF254 0.2 mm plates. Compounds were 
visualised by UV fluorescence (wavelength 365 nm). The reaction mixtures were 
evaporated in a vacuum rotary evaporator (Buchi Rotavapor R-l 14) using the vacuum of a 
diaphragm pump. This process is referred to below as "evaporated/removed/distilled in 
5 vacuo'" or ct under reduced pressure". Flash column chromatography refers to the 
technique described by Still. 1 The height of the silica gel 60 (220-440 mesh) in all cases 
was 15 cm. All air and moisture sensitive reactions were carried out under a nitrogen 
atmosphere in oven-dried glassware. Reaction mixture temperatures were measured 
externally. 

10 

*H and 13 C NMR spectra were recorded on a Broker Avarice DPX300 spectrometer 
at 300 MHz and 75.5 MHz respectively, with the corresponding deuterated solvents noted. 
The chemical shifts are reported in parts per million relative to the residual non-deuterated 
solvent peak (5 H CHCI3 7.27; 8 H [D 5 ]DMSO 2.50; and 8 C CHC1 3 77.0 and 5 C [D 5 ]DMSO 

1 5 39.5 central peak). J values are given in Hz. The DEPT and NOE techniques were used to 
assign different carbon atoms. Chemical shifts are reported: value (splitting pattern, 
number of protons, coupling constant (where applicable), and assignment). Splitting 
pattern is designated as follows: s, singlet; app d, apparent doublet; d, doublet; dd, double 
doublet; t, triplet; q, quartet; quin, quintet; sex, sextet; sept, septet; m, multiplet; and br, 

20 broad. Elemental analyses were carried out in the Microanalytical Laboratories of the 
School of Pharmacy, University of London. 



64HeptyI-3H-furo[2,3-cflpyrimidin-2-one (137) 




25 To a stirred solution of 5-lodo-uracil (3.00 g, 12.60 mmol) 
in dry dimethylformamide (30 ml) at room temperature and 
under a nitrogen atmosphere, 1-hexyne (4.20 ml, 37.80 
mmol), fefra/c/s(triphenylphosphine)palladium(0) (728 mg, 
0.63 mmol), copper (I) iodide (240 mg, 1.26 mmol), and 



30 diisopropylethylamine (4.4 ml, 25.20 mmol), were added. 
The reaction mixture was stirred at room temperature for 19 hours, after which time 
TLC (chloroform/methanol 95:5) showed complete conversion of the starting material. 
Copper(l) iodide (240 mg, 1.26 mmol), triethylamine (20 ml) was added to the mixture 
which was subsequently refluxed for 8 hours. The reaction mixture was then 



( 
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„ ^ bs , 8 _ 15 (iH _ s> ^ ^ ^ ^ ^ 



5 J = 7.2 Hz, CH 3 ). 

13 C-nmr unavailable due to solubility problems. 



6.Buty..3.cyclop e ntyl-3/y.furo [ 2 I 3-d,p yrlm i drn . 2 ^ ne (138) [Cf215g] 

- To a suspension of 6-Butyl-3Ay.furo[2,3-d,pynmidin-2-one (136) 
(350 mo. 1.82 mmol) in dry DMF (20 ml) under an atmosphere 
of mtrogen. potassium carbonate (502 mg. 3.64 mmol) and 
cyclopenty. bromide (0,39 ml, 3.64 mmol) were added The 
react,on mixture was stirred at 80 °C for one hour. The solvent 
was evaporated /„ vacuo and the residue was dissolved in 
d,ch.oromethane and extracted with a saturated solution of 
sodium chloride. The extracts were collected, dried on 




6 



magnet suiphate and evaporated ,o dryness T^e crude Drad . °" 
silica column chromatography usino chJI f , *" PUn ' ffed by 

20 chloroform/methanol (97 3, The" " * mMure of 

was remojT approbate fractions were combined and the solvent 

- zz z v zz r ,he which was further » 

13, »c. P 01 (4? m9 ' 35 3 WWte MP: 130- 

25 jar T-1>Z MH2,: ^ <1H ' * ^ <1H H " 5) ' 5 29 ™ - CH>. 2,0 
^ J l*n, t, J = 7.2 Hz, a-CH,) 2 ^ (ou ™ 

• «^n 2 ;, z.JcJ (2H, m, cyclopenty -CH 2 ), 2 01-1 67 (RU m 

cyclopenty, + CH 2 ), 1.45 (2H, m, CH 2 ), 0.99 (3H, t, J = 7.3 Hz, CH 3 ) ' 

CH 2 ), 24.5. 32.8 

(C-2), 171.3 (C-7a). ( 5) 108 2 (C " 4a )> 135 6 (04). 156.2 (C-6), 160.3 

30 MS (ES+) m/e 283 (MNa + , 100%) 

Accurate mass: C 15 H 20 N 2 O 2 Na requires 283.1422; found 283.1414. 



35 



15 



10 




6-Butyl-2-cy clopentyloxy-furo[2,3-d]pyrimidin (1 39) 

[Cf2159] 

Also isolated from the above reaction as a white solid (270 
mg, 57%). Mp: 69-71 °C. 
i j 1 H-nmr (CDCI 3 ; 300 MHz): 8.61 (1H, s, H-4) 6.42 (1H, s, H-5), 

5.48 (1H, m, CH), 2.78 (2H, t, J = 7.2 Hz, a-CH 2 ), 2.06-1.67 
(10H, m, cyclopentyl + p-CH 2 ), 1.46 (2H, m, x-CH 2 ), 0.99 (3H, 

t, J = 7.3 Hz, CH 3 ). 

13 C-nmr (CDCI 3 ; 75 MHz): 14.2 (CH 3 ), 22.6, 28.4, 29.7 (3 x CH 2 ), 24.2, 33.2 
(cyclopentyl-CH 2 ), 80.4 (CH), 99.5 (C-5) 113.9 (C-4a), 150.9 (C-4), 158.9 (C-6), 162.6 
(C-2), 168.8 (C-7a). 

MS (ES+) m/e 283 (MNa + , 100%) 

Accurate mass: Ci 5 H 20 N 2 O 2 Na requires 283.1422; found 283.1428. 
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6-Heptyl-3-cyclopentyl-3H-furo[2,3-d]pyrimidin-2-one (140) [Cf2160] 

This was synthesised as described for 1 38 above, using 
350 mg of 137 (1 .49 mmol) and 0.32 ml of cyclopentyl 
bromide (2.98 mmol). The product was collected as a 
white solid (88 mg, 20%). Mp: 142-143 °C. 

IR (KBr): 2930.6 (aliphatic), 1677.8 (CO amide). 

1 H-nmr (CDCI 3 ; 300 MHz): 7.80 (1H, s, H-4) 6.09 (1H, s, 

H-5), 5.25 (1H, m, CH), 2.64 (2H, t, J = 7.4 Hz, cc-CH 2 ), 

2.25 (2H, m, cyclopentyl-CH 2 ), 1.90 -1.67 (8H, m, 4 x 

\ / CH 2 ), 1 .34 (8H, m, 4 x CH 2 ), 0.88 (3H, t, J = 6.7 Hz, CH 3 ). 

25 13 C-nmr (CDCI 3 ; 75 MHz): 14.5 (CH 3 ), 23.0, 27.2, 27.9, 
29.3, 29.7, 32.8 (6 x CH 2 ), 24.5, 33.1 (cyclopentyl-CH 2 ), 59.7 (CH), 98.9 (C-5) 108.2 
(C-4a), 135.7 (C-4), 156.2 (C-6), 160.3 (C-2), 171.6 (C-7a). 

MS (ES+) m/e 325 (MNa + , 1 00%) 

Accurate mass: C 18 H 26 N 2 0 2 Na requires 325.1892; found 325.1883 

6-Heptyl-2-cyclopentyloxy-furo[2,3-£/Jpyrimidin (141) [Cf2161] 

Also isolated from the above reaction as a white solid 
(230 mg, 51%). Mp: 65-67 °C. 

IR (KBr): 2954.1 (aliphatic), 1619.6 (C=N). 
1 H-nmr (CDCI 3 ; 300 MHz): 8.60 (1H, s, H-4) 6.36 (1H, s, 
H-5), 5.48 (1H, m. CH), 2.77 (2H, t, J = 7.3 Hz, a-CH 2 ), 
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tTh^chT ^ CyC, ° Pentyl + '" CH2); 1 " 42 ' 127 (8H> m ' 4 X dH2) ' 0 91 (3H » *■ J 

^ 32.1 (6 x CH 2 ), 

-(-C~6M*2,6(^^ 
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MS (ES+)-m/e 325 (MNa + , 100%) 

Accurate mass: C 18 H 26 N 2 0 2 Na requires 325.1892; found 325 1880 
6-Buty«-3-(1.ethy».propyl)-3H.furo t 2,3-dJpyri m idin-2^ne (142) fCf2194J 

The product was collected as a white so Z \(m I mg ^29%? Y 
IR (KBr): 2958.1 (aliphatic), 1671.9 (CO amide) 
1 H-nmr (CDCf 3 ; 300 MHz): 7.72 (1H, s, H-4) 6.14 (1H, s H-5) 
4-94 (1H, m, CH), 2.68 (2H, t, J = 7.4 Hz, a-CH 2 ), 1.93-1.66 (6H 
m. 3 x CH 2 ), 1 .43 (2H, m, CH 2 ), 1 .00-0.88 (9H, m, 3 x CH 3 ). 
C-nmr (CDCI 3 ; 75 MHz): 10 7 14 1 f3 v ph \ oo k , 7 « ™ 
156.7 <C-6), 160 .3 (C-t 'iSi^- 3 <™ ™ ^ 1^ 

MS (ES+) m/e 285 (MNa + , 1 00%) 

Accurate mass: C 15 H 22 N 2 0 2 Na requires 285.1579; found 285 1586 

Anal. Calcd for C 15 H 22 N 2 0 2 : C, 68.67%- H 8 45%- W m ««<>, c 

8-62%; N, 1 0.89% ' 8% - FOUnd: C ' 68 - 38% = H ' 




35. 



6-Butyl-2-(1-ethy|.propoxy)-furo[2,3.dJpyri mid i ne (143) [Cf2193] 

25 Also isolated from the above reaction as a white solid (171 
mg, 42%). 

IR (KBr): 2938.4 (aliphatic), 1620.0 (C=N). 

1 H-nmr (CDCI 3 ; 300 MHz): 8.60 (1H, s, H-4) 6.35 (1H s H-5) 

5-10 (1H, m, CH), 2.77 (2H, t, J = 7.4 Hz, a-CH 2 ), 1.91-1 70 

(6H, m, 3 x CH 2 ), 1.43 (2H, m, CH 2 ), 1.00-0.90 (9H, m, 3 x 
CH 3 ). 

28.4, 29.7 (5 x CH 2 ), 8o7(CH) 995^ If U^Vrt^ (3 X CH *>' 226 ' 265 . 
162.9 (C-2), 168.8 (C-7a). ( } 13 9 (C_4a) ' 150 9 ( C "4). 158.9 (C-6), 

MS (ES+) m/e 285 (MNa + , 100%) 

Accurate mass: C 15 H 22 N 2 0 2 Na requires 285.1579; found 285.1575 
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Anal. Calcd for C 15 H 22 N 2 0 2 : C, 68.67%; H, 8.45%; N, 10.68%. Found: C, 66.97%; H, 
8.58%; N, 10.78% 



6-Heptyl-3-(1 -ethyl-propyl)-3H-f uro[2,3-d]pyrimidin-2-one (1 44) [Cf21 90] 

This was synthesised as described for 138 above, using 
350 mg of 137 (1 .50 mmol) and 0.40 ml of 3- 
bromopentane (3.00 mmol). The product was collected 
as a white solid (108 mg, 28%). Mp: 128-130 °C. 

1 H-nmr (CDCI 3 ; 300 MHz): 7.71 (1H, s, H-4) 6.14 (1H, s, 
H-5), 4.94 (1H, m, CH), 2.68 (2H, t, J = 7.4 Hz, a-CH 2 ), 
1.96-1.67 (6H, m, 3 x CH 2 ), 1.43-1.32 (8H, m, 4 x CH 2 ), 
0.98-0.89 (9H, m, 3 x CH 3 ). 

13 C-nmr (CDCI 3 ; 75 MHz): 10.7, 14.5 (3 x CH 3 ), 23.0, 
27.2, 27.9, 28.7, 29.3 29.4, 32.1 (7 x CH 2 ), 61.3 (CH), 
98.9 (C-5) 108.2 (C-4a), 135.4 (C-4), 156.7 (C-6), 160.3 

(C-2), 171.4 (C-7a). 

MS (ES+) m/e 327 (MNa + , 100%), 305 (MH + ) (50%) 

Accurate mass: C 18 H 28 N 2 0 2 Na requires 327.2048; found 327.2038 




15 



6-Heptyl-2-(1-ethyl-propoxy)-furo[2,3-dJpyrimidine (145) [Cf2189] 

Also isolated from the above reaction as a white solid 
(272 mg, 70%). Mp: 70-71 °C. 

1 H-nmr (CDCI 3 ; 300 MHz): 8.48 (1H, s, H-4) 6.24 (1H, s, 
H-5), 5.01 (1H, m, CH), 2.65 (2H, t, J = 7.3 Hz, a-CH 2 ), 
1.72-1.60 (6H, m, 3 x CH 2 ), 1.60-1.20 (8H, m, 4 x CH 2 ), 
0.91-0.77 (9H, m, 3 x CH 3 ). 

13 C-nmr (CDCI 3 ; 75 MHz): 9.9, 14.4 (3 x CH 3 ), 23.0, 
26.4, 27.6, 28.7, 29.3, 29.4, 32.0 (7 x CH 2 ), 80.0 (CH), 
99.5 (C-5) 113.9 (C-4a), 150.9 (C-4), 158.8 (C-6), 162.9 
(C-2), 168.8 (C-7a). 

MS (ES+) m/e 327 (MNa + , 100%) 

Accurate mass: Ci 8 H 2 8N 2 0 2 Na requires 327.2048; found 327.2053 




30 
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6-Buty«-3.p e „ty|.3f/.furo[2,3-capyrimidin-2.one (146) [Cf2195]— 
This was synthesised as described fnr <iio ~u 

^ a wmie sona (133 mg, 40%). Mp: 139-141 °C 

-^^HGBGI 3 ,H50eHWH^ 




10 



15 



25 



3-96 (2H, t. J = 7.4 Hz, N-CH 2 ), 2.61 (2 H, t, J = 7.4 Hz , a-CH 2 )' 
1-94-1.68 (4H, m, 3 x CH 2 ), 1.43-1.24 (6H, m, 3 x CH 2 ), 0.93- 
0.84 (6H, m, 2 x CH 3 ). 

29.0, 29.2, 29.3 (6 x O^SS^^^J^ < 2 * CH 3 ), 22.5, 22.7, 28.4, 
(C-6), 160.2 (C-2), 172.3 (C 7a) X (C_5) 10B - 1 (C " 4a) ' 1391 < C " 4 ). 155.8 

MS (ES+) m/e 285 (MNa* 100%) 

Accurate mass: C 15 H 22 N 2 0 2 Na requires 285.1579; found 285.1568 
e-Butyl^-pentyloxy-furo^S-capyrimidine (147) [Cf 2327] 

1 H-nmr (CDCI 3 ; 300 MHz): 8.49 (1H, s, H-4) 6.25 (1H 
s, H-5), 4.32 (2H, t, J = 6.6 Hz, 0-CH 2 ), 2.64 (2H, t, J 
= 7.3 Hz, cc-CH 2 ), 1.85-1.66 (4H, m, 2 x CH 2 ), 1 43 
(6H, m, 3 x CH 2 ), 0.92-0.73 (6H, m, 2 x CH 3 ). 

22.8, 28.4, 28.5, 28 9 29 6 (7 x ChSJS?^ 75 MHz) ' 14 " 1 ' 144 ( 2 * CH 3 ) 22 5 
(C-4), 159.0 (C-6), A^^v^fJ^- M (C " 5) 1141 <cWl50 9 ' 
MS (ES+) m/e 285 (MNa + , 100%) 

Accurate mass: C 15 H 22 N 2 0 2 Na requires 285.1579; found 285.1584 




30 



6 -H«Ptyl-3-penty.-3«.furo[2,3-capyrimid!n-2-one (148) [Cf2192l 

Th,s was synthesised as described for 138 above, using 350 mg of 137 (1 50 mm n 

' s jaasa: s s&SSS 

IR (KBr): 2922.1 (aliphatic), 1678.3 (CO amide) 
1 H-nmr (CDCI 3 ; 300 MHz): 7.87 (1H, s, H-4) 6.18 (1H s 
H-5), 4.07 (2H, t, J = 7.4 Hz, N-CH 2 ), 2.71 (2H, t, J = 7 3 
Hz. a-CH 2 ), 1.93-1.71 (4H, m, 2 x CH 2 ), 1.42 (12H. m, 6 x 
CH 2 ), 0.98 (6H, m, 2 x CH 3 ). 




ftp 

I 

i 19 

13 C-nmr (CDCI 3 ; 75 MHz): 14.3, 14.9 (2 x CH 3 ), 22.7, 23.0, 27.2, 28.7, 29.1, 29.3, 29.3 
29.4 32.1 (9 x CH 2 ), 52.6 (N-CH 2 ), 98.8 (C-5) 108.1 (C-4a), 139.1 (C-4), 155.8 (C-6), 
160.3 (C-2), 172.3 (C-7a). 

MS (ES+) m/e 327 (MNa + , 100%) 
5 Accurate mass: C 18 H 28 N 2 0 2 Na requires 327.2048; found 327.2042 
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6-Heptyl-2-pentyloxy-furo[2,3-cflpyrimidine (149) [Cf2191] 

Also isolated from the above reaction as a white 
solid (141 mg, 31%). Mp: 48-49 °C. 

IR (KBr): 2933.0 (aliphatic), 1618.0 (C=N). 

1 H-nmr (CDCI 3 ; 300 MHz): 8.50 (1H, s, H-4) 

6.25 (1H, s, H-5), 4.30 (2H, t, J = 6.7 Hz, O- 

CH 2 ), 2.65 (2H, t, J = 7.4 Hz, a-CH 2 ), 1.80-1.60 

(4H, m, 2 x CH 2 ), 1.44-1.19 (12H, m, 6 x CH 2 ), 

0.86-0.77 (6H, m, 2 x CH 3 ). 

13 C-nmr (CDCI 3 ; 75 MHz): 14.4 (2 x CH 3 ), 22.8, 23.0, 27.6, 28.5, 28.7, 28.9, 29.3, 
29.4, 32.0 (9 x CH 2 ), 68.3 (0-CH 2 ), 99.5 (C-5) 114.1 (C-4a), 150.8 (C-4), 159.0 (C-6), 
162.8 (C-2), 172.3 (C-7a). 

« 

MS (ES+) m/e 327 (MNa\ 100%) 

Accurate mass: Ci 8 H 2 8N20 2 Na requires 327.2048; found 327.2050 
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6-Heptyl-3-(tetrahydro-furan-2-y l)-3H-furo[2,3-cQpyrimidin-2-one (1 54) [Cf 21 96] 

To a suspension of 6-heptyl-3H-furo[2,3-<^pyrimidin-2-one 
_/5 (137) (288 mg, 1.23 mmol) in dry DMF (10 ml) 2-tert- 
/ Butoxytetrahydrofuran (709 mg, 4.92 mmol) was added. 

The reaction mixture was stirred at 150°C for 10 hours. 
The solvent was evaporated in vacuo and the residue was 
dissolved in dichloromethane and purified by silica column 
30 chromatography, using chloroform as eluent, followed by a 
mixture of chloroform/methanol (98:2). The appropriate 
fractions were combined and the solvent was removed in 
vacuo to yield the product, which was further purified by trituration with diethyl ether, 
yielding the pure product (150 mg mg, 40%) as a white solid. 
35 IR (KBr): 2927.1 (aliphatic), 1671.9 (CO amide), 1084.0 (C-O). 
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, 2 h7 «™ ' 7;93 " <1H S ' ^ <™^"° H-n 4,26 and 4.04 
CH m. H-5 % 2.60 (2H, ,, J = 7.4 Hz, a-CH 2 >. 2.56 (2H. m, H-2y, 2.16 and 2.00 <2H 

" - 6 7 H Z CH H i " H " 2y ' " CH2> ' 130 - 1 - 23 <8H ' - 4 * <"» 3H 



5 C-nmr (CDCI 3 ; 75 MHz): 14.5 (CH 3 ) 23 0 23 7 07 o on v oo -> 

XCH 2 ),71.1 (C-51 90 2 (C-1'1 9a 1 Ir t ' 28:7 ^ 29:3 r29r4732.1, 33.8 (8 

160.2 (C-2), 171 .a I (C-7a) < a) ' 134 2 (C " ,) ' 155 2 < C " 6 >. 

MS (ES+) m/e 327 (MNa*, 100%) 

Accurate mass: 0 17 H 2< N 2 O 3 Na requires 327.1685; found 327 1678 

10 Anal. Calcd for C 17 H 24 N 2 0 3 : C, 67.08%- H 7 95%- M o ono, t 

8.14%; N, 9.26% °' 67 01%: H ' 

«-»ecyl-2,3.dihydrofuro[23-«<lpyrimidin-2-oi.e26 




To a dry DMF (50 mL) solution of 5-iodouracil 23 (5 00 « 21 rnntnn 
^^phcaylpho^e^ad^O) (,.00 g, 0.87 mmo., 0.04 equiv.; and copp^ 
od.dc 0. 0 g , « mmo,, 0.2 equiv.) under a nitrogen atmosphere was added dry DffEA 

lit' 42 8, 42 T 1 ' 2 equiv) ,H,od "*- 24 ( ' 3 - 5 ^ ,0 " 8 * « ™* 3 

equrv.) v,u synnge wtth stirring. The initially opaque yeHow solution proceeded ,o change 
20 olour on «n™g at room temperature „ . ^ ^ ^ ^ ^ - 

opaque dark green suspension fanned after a couple of hours. The suspension was allowed 

ZZ t T sUmns for UhTLC * of te resu ^ *° 

™ ,° f *° ^ " had ™ - *■ P-nee of a hlue fluorescen, spot was 
clearly unserved. Dry triethylamine ( 25 raL) md . ^ ^ rf 

g) was 1hen made ,o the suspension, and Ure result reaction mixture heated to 80 -C for 

stiir t* t N2 ' ^ suspensiOT was ^ ,o 0001 ,o rt — w 

Stimng. The resultant precipitate was canceled by suction filtration, and washed 
consecutively with methanol and DCM The colW.»H «,m 

tnvi,M,t, ,-„ collected solid was mturated in hot methanol 

10 ytcld *. cc^niU as a white inso.ub.e solid of weigh, 3.79 g (65 % from 23). 
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6-Decyl-2-propoxy-furo [2,3-d)pyrimidine Cf2303 




5 26 (0.30 g, 1 .086 mmol), potassium carbonate (0.30 g, 2.17 mmol, 2 equiv) and 1- 

iodopropane (30, 0.22 mL, 2.17 mmol, 2 equiv.) were suspended in dry DMF (5 mL) under 
N 2 , and the reaction mixture heated to 100 °C with stirring overnight. The solvent was 
then removed in vacuo at 80 °C, and the crude mixture purified by flash chromatography in 
a 0-5 % methanol/DCM eluent gradient to yield 31 (102 mg, 29 %), the title compound, as 

10 a white solid. *H NMR (CDCI3) 8 8.48 (s, 1H, 4-H), 6.49 (s, 1H, 5-H), 4.44 (t, J= 6.7 
Hz, 2H, O-Cifc-), 2.81 (t, J= 7.6 Hz, 2H, V-CH 2 ), 1.95 (app sex, J= 7.1 Hz, 2H, CH 2 ), 
1.82 (m, J = 6.6 Hz, 2H, CH 2 \ 1.43 (m, 14H, CH 2 ), 1.15 (t, J = 7.4 Hz, 3H, 0-CH 2 Ctf 3 ), 
0.97 (t, J= 7.0 Hz, 3H, -CH 2 Gtf 3 ); ,3 C NMR (CDC1 3 ) 5 168.9 (7a-C), 162.9 (2-C), 159.1 
(6-C), 150.9 (4-CH), 114.2 (4a-C), 99.5 (5-CH), 69.9 (0-CH 2 \ 32.3 (l'-CH 2 ), 30.0 (CH 2 ), 

15 29.9 (CH 2 ), 29.7 (CH 2 ), 29.6 (CH 2 ), 29.5 (CH 2 ), 28.8 (CH 2 ), 27.6 (CH 2 ), 23.1 (CH 2 ), 22.6 
(CH 2 ), 14.5 (0-CH 2 Otf 3 ), 1 0.9 (-CH 2 CH 3 ). 

6-Decyl-3-propyl-3//-furo[2 5 3-rf]pyrimidin-2-one Cf2304 
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Also isolated from the mix was 191 mg of the title compound 32 (55 % yield) as a 
white solid 'H NMR (CDC1 3 ) 8 7.74(s, 1H, 4-H), 6.13(s, 1H, 5-H), 4.01 (t, J= 7.3 Hz, 
2H, N-Gtf 2 -), 2.70 (t, J = 7.7 Hz, 2H, 1 '-Gtf 2 ), 1 .89 (app sex, J = 7.4 Hz, 2H, CH 2 ), 1 .89 
25 (m, J = 7.4 Hz, 2H, Gtf 2 ), 1 .70 (m, J = 7.4 Hz, 2H, CH 2 ), 1 .38 (m, 14H, CH 2 ), 1 .04 (t, J = 
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NMR 



(7a-C), WMWJ 156.! (6-C), 138.9 (4-CH), 108.6 (4a-C), 98.6 (5-CH) 54 2 (N CH } 
32.3 (TO* 30.0 (CBA 2 ,9 (Or,,, 29 , (Qtt 29 , ^ J, 
-2i2a<a)J!lj4i^)J 2 JM^H^^ 



l-Butoxy-S-decyl-furop^-rflpyriniidtaeCfiSOS 




26 (0.30 g, 1.086 mmol), potassium carbonate (0.30 g, 2.17 mmol, 2 equiv) and 1- 
■odobutane 33 (0.25 mL, 2.17 2 enuiv.) were suspended in dry DMF (5 mL) under 

N 2 , and the reaction mixture heated ,„ ,00 °C win, stirring overnight. The solvent was 
then removed in vacuo a, 80 "C, and me crude mixture purified by flash chromatography in 
*" A — -«DCM eluen, gradient to yield 34 (1 ,4 mg, 32 %) as white solid. •» 
■3 ™ «**>««! (,1H,4-H,,6.36(s,1H,5-H) > 4.36 ( W=,7H 2 ,2H,0-C % - ) , 

Z If-r '"'^ 1 - 90 "'- 74 ^ ^ (m " 2H - ^ .-29 (m, 

14H, CHi>, 1.00 (W - 6.8 H 2 , 3H, O-CrfcCtf,), 0 .91 (,, J, 7.0 Hz, 3H, -CH 2 «, 3 V »C 

NMR (CDC, 3) 5 168 . 9 (7a . C) , 162 . 9 (2 . c)i )59 , (6 . C) _ ]50 9 (4 ai% m 9 ' 
CH 2 CH 3 ), 1 4.2 (-CH 2 CH 3 ). 



3-BnfyI-6-decyl-3jy-furo[2,3-rfIpyrimidi n .2-o n eCf2306 
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Also isolated from the mixture was the title compound 35 (205 mg, 57 % yield) as a 
white solid. J H NMR (CDC1 3 ) 8 7.76 (s, 1H, 4-H), 6.04 (s, 1H, 5-H), 3.93 (t, J= 7.4 Hz, 

5 2H, N-Ctf 2 -), 2.56 (t, 7= 7.4 Hz, 2H, l'-C/fc), 1.71 (m, 2H, Cif 2 ), 1.60 (m, 2H, CH 2 ), 
1.36-1.18 (m, 16H, CH 2 ), 0.88 (t, J= 7.2 Hz, 3H, N-CHz.Ctfj), 0.80 (t, /= 6.5 Hz, 3H, - 
CH2C//3); 13 C NMR (CDCb) 5 172.3 (7a-C), 160.3 (2-C), 155.9 (6-C), 139.2 (4-CH), 
108.2 (4a-C), 98.8 (5-CH), 52.4 (N-CH 2 -), 32.3 (l'-CH 2 ), 31.6 (CH 2 ), 30.0 (CH 2 ), 29.9 
(CH 2 ), 29.7 (CH 2 ), 29.5 (CH 2 ), 29.4 (CH 2 ), 28.7 (CH 2 ), 27.2 (CH 2 ), 23.1 (CH 2 ), 20.2 

10 (CH 2 ), 14.5 (0-CH 2 Ctf 3 ), 14.1 (-CH 2 CH 3 ). 

6-Decyl-2-pentyloxy-2,3-dihydrofurol2,3-rfIpyrimidme Cf2247 




15 

6-Decyl-2,3-dihydrofuro[2,3-cGpyrimidin-2-one 26 (200 mg, 0.72 mmol), potassium 
carbonate (199 mg, 1.44 mmol, 2 equiv.) and 1 -iodopentane 36 (0.2 mL, 2 equiv.) were 
suspended in dry DMF (8 mL) under N 2 , and the suspension heated to 1 20 °C with stirring 
for 4 h. The solvent was removed in vacuo at 80 °C, with subsequent additions and 
20 removals of toluene (2 mL) to eliminate DMF traces. The crude residue was purified by 
flash column chromatography to yield 37 (88 mg, 35 %) as a cream solid. *H NMR 
(CDCI3) 8 8.57 (s, 1H, 4-H), 6.33 (s, 1H, 5-H), 4.38 (t, 2H, J = 6.7 Hz, l'-C/fe), 2.73 (t, 
2H, J= 7 A Hz, a-CH 2 ), 1.84 (qt, 2H, J= 6.8 Hz, CH 2 ), 1.74 (m, 2H, CH 2 ), 1.50-1.26 (m, 



24 



NMR 



O, 159.1 (6-C), 150.9 (4a-C), 99.5 (5-CH), 68.4 (r-CH 2 ), 32.3 (CH 2 ), 30.0 (CH 2 ), 29 9 
(CH 2 ), 29.7 (CH 2 ), 29.5 (CH 2 ), 28.9 (CH 2 ), 28.8 (CH 2 ), 28.7 (CH 2 ), 28.5 (CH 2 ), 27 6 

iCH 2 X2U_(£IfeV22.9-(CH 2 ) r 44^ ^H^^eH-^- Eto.ntal analys i^CTToF 
CoiT^/KLrv ex c\. /-^ in "vt r\ y-v 



5 C 2J H 34 N 2 0 2 (346.5): C 72.79, N 8.08, H 9.89; found C-73768, N 10.03, H 8.06. 



2-CycIopentyloxy-6-decyl-2,3-dihydrofuro[2,3-rflpyrin,idm e C12250 



0 




26 (1.00 g, 3.62 mmol), potassium carbonate (1.00 g, 7.24 mmol, 2 equiv.) and 

cyclopentyl bromide 39 (0 23 mT 9 17 mm ,o o - x 

iu.^j iiJL, 2.17 mmol, 2 equiv.) were suspended in dry DMF (15 

mL) nnder N 2 , and the mixture stirred at RT for 6 h. The grey/green suspension was then 
heated to 120 «C for 5 h, men allowed ,o eool with smting overnight The solvent was 
removed in vaC uo a, 80 *C. The crude residue was purified by flash column 
chromatography in 0-1% MeOH/DCM eluen. gradient ,o yield 40 as a white solid (0 87 g 
70 % yield). >H NMR (CDC1,) 5 8.48 (b. 1H, 4-H), 6.23 (s, 1H, 5-H), 5.36 (m, 1H 1 --H)' 
2.65 (,, 2H, J- 7.5 Hz, a-CH 2 ), ,.93-1.52 (m, 10H, 5 x CTfe), 1.25-1.17 (m, 14H 7 x' 
CH 2 ), 0.78 3H, J - 6.5 H 2 , CH 3 ); "C NMR (CDCfe) 8 - 168.8 (7a-C) 162 5 (2-C) 
158.9 (6-Q, ,50.9 (4-CH), ,13.9 (4a-C), 99.5 (5-CH), 80.3 (r-CH), 33.. (2 x CH 2 ), 32 3 
CH 2 ), 30.0 (CH 2 ), 29.9 29.7 (CH 2 ), 29.5 (CH 2 ), 28.7 (CH 2 ), 27.6 (2 x CH 2 ), 24 2 

(CH 2 ), 23.1 (CH 2 ), 14.5 (CH 3 ). Elemental analysis calcd for C 2 ,H 32 N 2 0 2 (344 5)- C 73 22 
N 8.13, H 9.36; found C 73.85, N 8.61, H 9.84. ' 



25 



3-Cyclopentyl-6-decyl-2,3-dihydrofuro[2,3-ff|pyridimin-2-one Cf2251 




5 Also isolated from the above reaction was the title compound 41 (0.1 8 g, 14 %) as a 

yellow solid. 'HNMR (CDC1 3 ) 5 7.79 (s, 1H, 4-H), 6.05 (s, 1H, 5-H), 5.16 (m, 1H, l'-H), 
2.56 (t, 2H, J= 7.5 Hz, a-CH 2 ), 2.16 (m, 2H, CH 2 \ 1.82-1.55 (m, 8H, 4 x CH 2 ), 1.25-1.19 
(m, 14H, 7 x CHi), 0.80 (t, 3H, J= 6.4 Hz, Gtf 3 ); 13 C NMR (CDC1 3 ) 5 171 .6 (7a-C), 160.3 
(6-C), 156.2 (2-C), 135.8 (4-CH), 108.3 (4a-C), 99.0 (5-CH), 59.7 (l'-CH 2 ), 32.8 (2 x 

10 CH 2 ), 32.3 (CH 2 ), 30.0 (CH 2 ), 29.7 (CH 2 ), 29.4 (CH 2 ), 28.7 (CH 2 ), 27.2 (2 x CH 2 ), 24.5 
(CH 2 ), 23.1 (CH 2 ), 14.5 (CH 3 ). Elemental analysis calcd for C 2J H 32 N 2 0 2 (344.5): C 73.22, 
N 8.13, H 9.36; found C 72.83, N 8.18, H 9.84. 



2-(l , -Ethyl-propyloxy)-6-decyl-2,3-dihydrofuro[2,3-rfjpyrimidine Cf2252 



15 




26 (0.50 g, 1.81 mmol), potassium carbonate (0.50 g, 3.62 mmol, 2 equiv) and 3- 
bromopentane 42 (0.45 mL, 3.62 mmol, 2 equiv.) were suspended in dry DMF (15 mL) 
under N 2 , and the reaction mixture heated to 120 °C with stirring for 150 min. The dark 
20 suspension was allowed to cool to RT over 2 h, and then the solvent was removed under 
reduced pressure at 80 °C. The residue was then subjected to flash column 
chromatography purification in a 0-5 % MeOH/DCM eluent gradient to yield 43 as a 
yellow oil of weight 0.27 g (43 % yield). l H NMR (CDC1 3 ) 8 = 8.44 (s, 1H, 4-H), 6.20 (s, 



26 

1H 5-^ 496^ ,H, ,= 6.0 Hz, r-H), xsto r-rs Hz, (m ; 

h ct v » (m - 12H - 6 x 084 ct - 6H - j= 74 hz - 2 x e. 3H. ; 

-6.9 Hz, Ctf 3 ) ; "C NMR <CDC, 3 ) 8 = ,68.8 (7a-C), ,62.9 (6-C), ,58.7 f 2-0. , ,0 o ,4. 

44a=Q > -m5-(-5-€H-); 



9.9 (2 x C/f 3 ). Elemental analysis calcd for C 21 H 34 N 2 0 2 (346.5): C 72 79 N 8 08 H 
9.89; found C 73.12, N 8.56, H 9.93. * 



3-(l'-Ethyl.propyl)-6.decy]-2,3-dihydrofuro[2,3-^|pyri m idin-2- 



one CJ2253 



10 




(0 ,68 ^. w" *" ab ° Ve rcaC ' i0n * — 44 - * »W 

15 to ,4H, 7 X Cff 2 ), 0.9, (,, 9H, ,- 6.8 Hz, 3 x Oft »C NMR (CDC, 3 ) 8 - ,7, 2 (7a-C) 

C^t ^ 156 7 <2 " CX 135 5 ^ 108 3 ^ 98 9 «-3 (4 30 0 

C* ' 4 r 2> ' 29 ' 7 ^ X CT2) - (C " 2) " 28 7 ™- 28 0 27.2 U 23 

C^), ,4.5 (Cft), ,0.8 (2 x a,,. B^enta, ana ly s is ca,cd for C^O, (346 5) C 

72.79,N8.08,H9.89;fo™dC72.65,N8.,6,H,0.08. 
20 2 -^'»h^lox y .6-decyl.2 > 3-d,h y drofuro|2,3-rf|p yI i nild i 11 e CC294 
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26 (300 mg, 1.086 mmol) and potassium carbonate (299 mg, 2.17 mmol, 2 equiv.) 
-were suspended in dry DMF (10 mL) and cyclohexyl bromide 45 (0.54 mL, 2.17 mmol, 2 
equiv.) added via syringe under N 2 - The suspension was heated with stirring to 100 °C 

5 overnight. The solvent was removed in vacuo at 80 °C. The residue was suspended in 
DCM and washed with water. The organic layer was dried over MgSO/t, the solvent 
distilled in vacuo and the resultant residue purified by flash column chromatography in a 0- 
2 % MeOH/DCM eluent gradient to yield 46 as a clear colourless waxy solid (78 mg, 20 % 
yield). ! H NMR (CDC1 3 ) 5 = 8.68 (s, 1H, 4-H), 6.43 (s, 1H, 5-H), 5.16 (m, 1H, 1 '-H), 2.85 

10 (t, 2H, J= 7.4 Hz, a-CHa), 2.19 (m, 2H, CH 2 ), 1.94 (m, 2H, CH 2 ), 1 .84 (m, 2H, CH 2 ), 1 .72 
(m, 2H, CH 2 ), 1.58-1.32 (m, 18H, 9 x CH 2 ), 0.99 (t, 3H, J = 6.4 Hz, CH 3 ); ,3 C NMR 
(CDCI3) 5 168.9 (7a-C), 162.3 (2-C), 158.9 (6-C), 151.0 (4-CH), 114.0 (4a-C), 99.6 (5- 
CH), 75.8 (l'-CH), 32.3 (CH 2 ), 32.0 (CH 2 ), 30.0 (CH 2 ), 29.9 (CH 2 ), 29.7 (2 x CH 2 ), 29.5 
(CH 2 ), 28.8 (CH 2 ), 27.6 (CH 2 ), 26.0 (CH 2 ), 24.3 (2 x CH 2 ), 23.1 (CH 2 ), 14.6 (CH 3 ). 

1 5 3-Cyclohexyl-6-decyl-2,3-dihydrofuro[2,3-rflpyrimidin-2-one Cf2295 




Also isolated from the above reaction was the title compound 47 (23 mg, 6 %) as a 
white solid. J H NMR (CDC1 3 ) 7.86 (s, 1H, 4-H), 6.13 (s, 1H, 5-H), 4.90 (m, 1H, l'-H), 
20 2.68 (t, 2H, J = 7.4 Hz, a-CH 2 ), 2.09-1.30 (m, 26H, 13 x CH 2 ), 0.93 (t, 3H, J = 6.2 Hz, 
CH 3 ); ,3 C NMR (CDC1 3 ) 5 171.5 (7a-C), 160.3 (2-C), 155.8 (6-H), 135.6 (4-CH), 108,1 
(4a-C), 98.9 (5-CH), 57.1 (l'-CH), 33.3 (CH 2 ), 32.3 (CH 2 ), 32.0 (2 x CH 2 ), 29.7 (2 x CH 2 ), 
26.2 (CH 2 ), 25.8 (CH 2 ), 24.3 (CH 2 ), 23.1 (CH 2 ), 14.6 (CH 3 ). 

6-Decyl-3-(tetrahydro-furan-2-ylmethyl)-3 J H r -furo[2,3-£flpyriniidin-2-one 72 
25 CT2309 
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ne me compouni 72 (,57 mg, 42 %) was also isolated fronr fte mixture 
as a wfcte ■„ NMR (CBCl, 8 ,95 fc ]H , ^ „, fe ]H> ^ ~ 

7.4 Hz, 2H, I'-Cft), 2.26-2., 5 ( m , ,„, rap.^, ^ ^ "» 

r,;^ 1 - 37 - 131 (m - 14H - c "* 0 93 - * s - 

OTXa.) 6 ,72.4 (7a-C), ,60.2 (2-C), 156.1 (6-C), ,40.5 (4-CH), ,07 9 (4a-C, 98 9 „ 

U^s::;™ (CH2) - 29 - 2 (cha ™ ™- ^ «** ~ 



2-Cyclohe X yl m ethoxy.6-decy]-furo[2,3-d]p y ri,„idine 



Cf2274 



15 




C10H21 



26 (0.30 g, 1.086 mruoj) and potassium carbonate (0 30 s 2 17 mm o, , • ^ 
were suspended in dry DMF (10 mL) under N a /h I ^ 

mL , 17 , , 1 J Under N2 > 31,(1 ( b ™moniethy,)cyclohexane 48 (0.30 

»U 2, 7 nunc,, 2 e q uiv, added v,V, syringe ,o ft e result slirred suspension ^ 
20 suspend was Inen heated ,0 ,20 «C Witt su^g for 3 h, ,hen auowed ,0 cool vl 

«rit r soiveni was removed - — * 80 - - — — 

Z n 47^ ° hr0ma,08raPh i y * 3 «* — -WO- eluen, gradien, to yie.d 49 
089 nrg, 47 %) as white solid. <H NMR (CDCI3) 6 8.63 (s, ,H, 4-H) 6 67 (s ,H 5 m 
1.35 (d, y - 6.2 Hz, 2H, O-C/frCyHxl 2 79 ft I- , a u ™ H ^> 6.67 (s, 1H, 5-H), 

«2 1-yHx), 2.79 (,, J- 7.4 Hz, 2H, l'-Cflft 1.97-1.90 (m, 3H, 



29 

CyHx-C#), 1-78 (m, 6H, CyHx-C#), 138-1.31 (m, 16H, CHi), 1.19-1.08 (m, 2H, CyHx- 
CH), 0.91 (t, J = 6.4 Hz, 3H, -CH 2 Gff 3 ); 13 C NMR (CDC1 3 ) 5 168.9 (7a-C), 163.0 (2-C), 
159.1 (6-C), 150.9 (4-CH), 114.2 (4a-C), 99.5 (5-CH), 73.6 (0-CH 2 -CyHx), 37.7 (CyHx- 
C), 32.3 (l'-CH 2 ), 30.2 (CyHx-Q, 30.0 (2 X CH 2 ), 29.8 (CH 2 ), 29.7 (CH 2 ), 29.5 (CH 2 ), 
5 28.8 (CH 2 ), 27.6 (CH 2 ), 26.9 (CH 2 ), 26.2 (2 X CH 2 ), 23.1 (CH 2 ), 14.6 (-CH 2 CH 3 ). 



S-CycIohexylmethyl-e-decyl-S^-furoPjS-^lpyriinicliii-l-one Cf2275 



10 




Also isolated from the mix as a white solid in a yield of 33 % (129 mg) was the title 
compound 50. 'H NMR (CDCI3) 5 7.72 (s, 1H, 4-H), 6.12 (s, 1H, 5-H), 3.64 (d, J = 7.3 
Hz, 2H, N-Ctf 2 -CyHx), 2.66 (t, J= 7.5 Hz, 2H, l'-Ctf 2 ), 2.04-1.95 (m, 1H, CyHx-CH), 

15 1.94-1.68 (m, 6H, CyHx-C/f), 1.35-1.29 (m, 16H, CH 2 ), 1.23 (m, 2H, CyHx-CH), 1.02 (m, 
2H, CyHx-C/f), 0.90 (t, J = 6.4 Hz, 3H, -CH 2 Ctf 3 ); 13 C NMR (CDC1 3 ) 5 172.3 (7a-C), 
160.3 (2-C), 156.0 (6-C), 139.7 (4-CH), 107.7 (4a-C), 98.7 (5-CH), 58.8 (N-CH 2 -CyHx), 
36.9 (CyHx-Q, 32.3 (l'-CH 2 ), 30.9 (CyHx-Q, 30.0 (CH 2 ), 29.9 (CH 2 ), 29.8 (CH 2 ), 29.6 
(CH 2 ), 29.5 (CH 2 ), 28.7 (CH 2 ), 27.2 (CH 2 ), 26.6 (CH 2 ), 26.0 (2 X CH 2 ), 23.1 (CH 2 ), 14.6 

20 (-CH 2 CH 3 ). 

2-Benzyloxy-6-decyI-furo(2,3-i/|pyrimidine Cf2307 




30 



2< <"° * 1 086 ™>°». PO^ium carbonate (0.30 g, 2.17 ^ol, 2 eauiv) and 

ZTvT 025 mu 217 mmoh 2 eqniv) were * ™ <sU 



waa .hen-re-noved ,„ v OOTO a, 80 »C, and the crude nuxture puSied!,,. flash 
olograph, in a 0-5 % n.ed.anoVDCM e.uen, gradient * yield 52 (J4 m& J as 
^ aofcd. H NMR (CDC,,) 6 ,66 (a, ,„, 4 -H), 7 , 7 (d , y . , 7 ^ ^ ^ J " 
(», 3H, Ar-C/i), 6.40 (a, 1H> 5-H), 5.54 (a, 2H, O-Ctfrfh), 2.78 (t, ./ = 7 2 Hz ffl r 

C# 2 ), 1.79 (m ?H 1 OO / 1 /ITT _ _ ' 



10 6 ,68.8 (7a-C), .62.5 (2-C), 159.4 (6-C), ,50.9 (4-CH), ,37.0 (Ar-Q, ,28 8 (Ar-O 128 4 
(Ar-C ,28.3 (Ar-Q, „3.9 (4a- Q , 99.6 (5-CH), 69.7 ( ) 



15 



3-Ben2yI-6-decyI-3^-furoI2,3-,l]pyrin,idi n -2-oneCf2308 



C 10 H 2 i 




A1S ° f ,Med -de residue was *. „, fe com ^,„„ rf 53 (258 

20 wh,,e send. H NMR ( CDC, 3 ) 6 7.74 (a, ,H, 4-H), 7.42 ( m , 5H, A,C») 6 07 (s ,H 

s :rr h) - 267 /= 73 h *- * - <- 2 «i > ^: 
r a 2i * 3h ' - cH2C * ); ,3c nmr ™ 8 1723 ^- c >. 

(2-C), ,56.1 (6-C), ,38.3 (4-CH), ,35.9 (Ar-C), ,29.6 (Ar-Q, ,29 , (Ar-O ,29 O A r, 
,08.6 (4a-C), 98.8 (5-CH), 54.4 (N-CH^Pn), 3,3 (,■«.« ^2 
25 «** 29.6 (CH*, 29.4 (CH,), 28.7 ,CH 2 ), 27.2 (CH 2 ), 23, , J 
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6-Decyl-3-(tetrahydro-furan-2 , -yl)-2,3-dihydrofuro[2,3-rf)pyriniidin-2-one 



26 (0.30 g, 0.19 mmol) and a catalytic amount of DMAP were suspended in dry 
DMF (8 mL) under an atmosphere of N 2 , and 2-terNbutoxytetrahydrofuran 54 (0.34 mL, 
0.31 g, 2.17 mmol, 2 equiv.) added via syringe with stirring. The resultant green 
1 0 suspension was heated to 1 50 °C for 5 h with stirring, then the solvent was removed under 
reduced pressure at 80 °C. The residue was purified via flash column chromatography in 
DCM to yield 90 mg (24 %) of the title compound 55 as a pale yellow compound. *H 
NMR (CDC1 3 ) 8 7.95 (s, 1H, 4-H), 6.10 (m, 2H, 5-H and 2'-H), 4.29 (m, 1H, 5'-H), 4.06 
(m, 1H, 5'-H), 2.63 (t, 2H, J= 7.5 Hz, a-CH 2 ), 2.56 (m, 1H, THF-CH), 2.17 (m, 1H, THF- 



15 CH), 2.01 (m, 1H, THF-CH), 1.83 (m, 1H, THF-CH), 1.66 (m, 2H, CH 2 ), 1.30-1.1.9 (m, 
14H, 7 x CH 2 ), 0.86 (t, 3H, J= 6.3 Hz, CH 3 ); 13 C NMR (CDC1 3 ) 5 171.9 (7a-C), 160.0 (6- 
C), 155.2 (2-C), 134.2 (4-CH), 107.6 (4a-C), 99.1 (5-CH), 90.2 (2'-CH), 71.1 (5'-CH 2 ), 
33.8 (CH 2 ), 32.3 (CH 2 ), 30.0 (CH 2 ), 29.9 (CH 2 ), 29.7 (2 x CH 2 ), 29.5 (CH 2 ), 28.7 (CH 2 ), 
27.2 (CH 2 ), 23.7 (CH 2 ), 23.1 (CH 2 ), 14.6 (CH 3 ). 



Cf2249 




5 



20 



Methanesulfonic acid tetrahydro-furan-3-yl ester 64 




32 



3-Hydroxytetrahydrofuran 57 CO 50 a n a& «,t < c 

1 DU 8 ' °' 46 mL > 5 5 mmol) and triethylamine (1 

mL, 7 ^ ..3 equiv.) were dissolved in 4, DCM (5 mL) and the so.ution cooled «„ 0 



d™«K, - — 9 * ^ 4 uiv.^ was aaaed 

lowly wa synnge «o the chilled solution. The solution was alm wed ,o wann ,o R T and 
the resultant suspension stirred a. RT for 24 h. Dry DCM (20 mL) was then added to the 

J5USr.Pnoir.Ti +0. -fU- ~ „ _ 



further 



The solvent was removed m vacuo and the residue disserved in water. The aqueous 
was extracted with DCM. The DCM extracts were «he„ washed with brine, and me 

ot ZtTTT fresh DCM - 



further 



(CDCIs) 3 5.20 (m, ,H, 1 --CH), 3.94-3.74 (m, 4H, THF-CH), 2.96 (s, 3H, Cft) 2 ! 8 2 ! 1 
(m, 2H, THF-CTT,; »C NMR (CDCfa): S..38 (r-CH), 73.4 P'-Ofe) 67 I «£b ) 38 
15 (CH 3 ),33.7(3'-CH 2 ). 2;, o/.l (4 CH 2 ), 38.8 



20 



o-DecyM-CCrahydro-furan-S-yloxyKuro^S-rflpyrinridtoeSS 




(0.182 g, 0.66 nnnol), potassium carbonate (0.182 g, 1.33 mmol, 2 equiv) and 
memanesmfonic acid ,etrahydro-iuran-3-y, ester 64 (0.105 g, 0.63 mmol, 0.95 equiv) were 
suspended in dry DMF (5 mL) under N 2 , and me reaction mixture heated ,0 80 »C with 

25 "T^ ?' ^ S0 ' Ven ' *" rem ° Ved ~"° * 80 ° C - Md ~ -idue 
(HO Z 62 b * % — « — • Stadien, ,0 yield 58 

64 5 59 ST* (CDCW 5 ^ fc 4 - H >" 6 ' 4 <> * «ft 

<a«. '•79(,um,^7.6H 2 ,2H,C W3 ), 1 .39-,.3, (m, , 4H, CH 2% 0.93 fc, = 6.5 Hz 3H - 
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CH 2 Ctf 3 ); 13 C NMR (CDCI3) 5 168.6 (7a-C), 163.0 (2-C), 159.5 (6-C), 151.0 (4-CH), 
114.6 (4a-C), 99.6 (5-CH), 78.2 (l'-THF-Q, 78.2 (THF-Q, 73.8 (THF-Q, 67.7 (l'-THF- 
Q, 33.5 (l'-CH 2 ), 32.3 (CH 2 ), 30.0 (CH 2 ), 29.9 (CH 2 ), 29.8 (CH 2 ), 29.7 (CH 2 ), 29.5 
(CH 2 ), 28.8 (CH 2 ), 27.6 (CH 2 ), 23.1 (CH 2 ), 14.6 (-CH 2 CH 3 ). 

5 

6-DecyI-3-(tetrahydro-f«ran-3-yl)-3Jy-furo[2,3-^pyrimidm-2-one Cf2276 




1 0 Also isolated from the residue was the title compound 59 as a white solid (22 mg, 

1 0 %). J H NMR (CDCI3) 8 8.00 (s, 1H, 4-H), 6.12 (s, 1H, 5-H), 5.68 (m, 1H, N-l '-THF), 
4.23-4.09 (m, 2H, THF-GH), 3.97-3.86 (m, 2H, THF-CH), 2.68 (m, 2H, l'-C/fc), 1.72 (m, 
2H, CH 2 \ 1.36-1.30 (m, 16H, C// 2 ) 5 0.91 (t, J= 6.3 Hz, 3H, -CH 2 Ctf 3 ); 13 C NMR (CDCI3) 
5 171.8 (7a-C), 160.7 (2-C), 156.0 (6-C), 136.0 (4-CH), 109.1 (4a-C), 99.1 (5-CH), 73.4 

15 (l'-THF-Q, 78.2 (THF-Q, 67.6 (THF-Q, 58.1 (l'-THF-Q, 34.2 (l'-CH 2 ), 32.3 (CH 2 ), 
30.0 (CH 2 ), 29.9 (CH 2 ), 29.7 (CH 2 ), 29.6 (CH 2 ), 29.4 (CH 2 ), 28.7 (CH 2 ), 27.2 (CH 2 ), 23.1 
(CH 2 ), 14.5 (-CH 2 CH 3 ). 

Methanesulfonic acid tetrahydro-furan-3-yI methyl ester 66 

20 




Tetrahydro-3-furan methanol 65 (0.50 g, 4.9 mmol) was dissolved in dry DCM (30 
25 mL) and triethylamine (1.06 mL, 8.8 mmol, 1.8 equiv) was added to the solution via 



34 

syringe under N 2 with stirring. The solution "was cooled to O^C and methanesulfonyl 
chloride 63 (0.68 mL, 8.8 mmol, 1 .8 equiv) added dropwise via syringe. The resultant 
solution was allowed to warm to RT and stirred at RT for 36 h. The solvent was then 

removed in va afQ-Jiae-r^due^as-disis^ added to 

5 the solution. The solution was then-extracted with DCM. The DCM extracts were washed 
with brine, and the brine back-extracted with DCM. The combined DCM extracts were 
then reduced in vacuo to yield a yellow oil (66, 0.88 g, quantitative). 



Methanesulfonic acid tetrahydro-furan-2-yI methyl ester 70 



10 



0"V> 

O CH 3 

Tetrahyorofurfuryl alcohol 69 (0.50 g, 4.9 mmol) was dissolved in dry DCM (30 
mL) and triethylamine (1.06 mL, 8.8 mmol, 1.8 equiv) was added to the solution via 

15 syringe under N 2 with stirring. The solution was cooled to 0 °C and methanesulfonyl 
chloride 63 (0.68 mL, 8.8 mmol, 1.8 equiv) added dropwise via syringe to the cooled 
solution. The resultant solution was allowed to warm to RT and stirred at RT for 36 h. 
The solvent was then removed in vacuo. The residue was dissolved in fresh DCM and 
water (25 mL) added to the solution. The solution was then extracted with DCM. The 

20 DCM extracts were washed with brine, and the brine back-extracted with DCM. The 
combined DCM extracts were dried (MgS0 4 ), then reduced in vacuo to yield a yellow oil 
(70, 0.86 g, 98 %). 



6-Decyl-2-(tetrahydro-furan-2-ylmethoxy)-furo[2,3-d]pyrimidine 71 




26 (0.182 g, 1.086 mmol), potassium carbonate (0.182 g, 2.17 mmol, 2 equiv) and 
5 methanesulfonic acid tetrahydxo-furan-2-ylmethyl ester 70 (0.186 g, 1.086 mmol) were 
suspended in dry DMF (5 mL) under N 2 , and the reaction mixture heated to 1 00 °C with 
stirring under N 2 for 8 h. The solvent was removed in vacuo. The resultant residue was 
suspended in water (100 mL) and extracted with DCM (5 X 50 mL), then washed with 
brine. The combined DCM extracts were dried over MgS0 4 , filtered, reduced in vacuo 
10 and purified by flash column chromatography in a carefully altered 0-5 % methanol/DCM 
solvent eluent gradient to yield 120 mg (32 %) of the title compound 71 as a white solid. 
'H NMR (CDCI3) 5 8.63 (s, 1H, 4-H), 6.39 (s, 1H, 5-H), 4.49-4.36 (m, 3H, THF-CH), 
4.03-3.94 (m, 1H, 0-Gtf 2 -THF), 3.91-3.84 (m, 1H, 0-Gff 2 -THF), 2.79 (t, J= 7.4 Hz, 2H, 
V-CH 2 ), 2.19-1.84 (m, 4H, THF-C/f), 1.80-1.73 (m, 2H, CH 2 ), 1.38-1.31 (m, 14H, CH 2 ), 
1 5 0.93 (t, J = 6.4 Hz, 3H, CHi); 13 C NMR (CDC1 3 ) 5 1 68.8 (7a-C), 1 62.6 (2-C), 1 59.3 (6-C), 
150.9 (4-CH), 114.5 (4a-C), 99.5 (5-CH), 77.6 (THF-Q, 70.1 (THF-Q, 68.9 (0-l'-CH 2 - 
THF), 32.3 (CH 2 ), 30.0 (CH 2 ), 29.9 (CH 2 ), 29.7 (2 X CH 2 ), 29.5 (CH 2 ), 28.8 (CH 2 ), 28.7 
(CH 2 ), 27.6 (CH 2 ), 26.1 (CH 2 ), 23.1 (CH 2 ), 14.6 (-CH 2 CH 3 ). 

20 6-Decyl-3-(tetrahydro-furan-2-yImethyl)-3Jy-furo[2,3-<z]pyrimidin-2-one 72 




( 



36 

• Me ,i,U conpo^ n VSy mg , 42 %) was a>so isoTiSa from reaction ^ 
- * SOM H NMR (CDCI3) 5 7.95 ,H, 4-H), 6,3 (s , ,„, 5-H), 4.55 (dd> J. 2 3 



10 



s^^xrc ?2 'z ( :^r (4a - c) - 989 (s - 

(CH 2 ) 29 8 rCH 1 29 7 7 -CM^-THIO. 32-3 (CH 2 ), 30.0 (CH 2 ), 29.9 

("fc), 29.8 (CH 2 ), 29.7 (CH 2 ), 29.5 (CH 2 ), 29 J (CH 2 ), 28.7 (CH 2 ) 27 2 CCH > 2fi 2 
(CH 2 ), 23. 1 (CH 2 ), 14.6 (-CH 2 CH 3 ) ( 2> ' 26 2 



6-Decyl-2-(.e.rahydr„-p^^ 




« „ , g ' 1 086 mm0,) ' P<>,aSSiUm CarbODate (<U ° *> 217 2 equiv) were 

™ 2:2" D T F , (s mL) N2 - md 2 - (b — 7 

11 T equiv) added vla syringe "» — *• * — 

™>»re was h ea,ed ,o „0 *C wtt, ^ ovemight . TOc ^ _ 

20 X I! 'I ^ T Sid,X ~ d in ^ (, °° ^ "* «*■ (5 

f„ H , ' ~ WSShed ™* <Wed over MgSO 

fi .ere reduced ,„ rac „ 0 ^ purified slow]y „ y ^ 

ZT^Zt °" 5 0/0 me,ha,,01/DCM e,ue,,t — to * M *• - — « - 

m 5 r : 30 %) 1,5 a wM,e so,id - ' h ^ (cdcw 8 863 "« * 

25 S ; 5 4 r : 2H> °" c ™ } ' 408 cm - ,h ' ™ p - c ^ 383 ™ - 

m ™'p c ^;"; 3 H : ' H ' ™ P " C ^ 279 » H Z , 2„, ,-C*), ,.970.94 (m , 

H 3^ ^ = 7 6 H2 ' 2H ' 1 *' -3 > (">, 1 6H, C» 2 ), 0.93 ft y - 6 5 

S, m <CDC)3) 5 168 8 (7a " C) - ,62 ' 6 ,59 ' 3 ° ' « 

CH), „4.5 (4a-C), 99.5 (5-CH), 76.0 (TOP-Q, n3 (rap . 0> 6? . ? ^ f 



37 

(CH 2 ), 30.0 (CH 2 ), 29.9 (CH 2 ), 29.8 (CH 2 ), 29.7 (CH 2 ), 29.5 (CH 2 ), 28.8 (CH 2 ), 28.5 
(CH 2 ), 27.6 (CH 2 ), 26.3 (CH 2 ), 23.5 (CH 2 ), 23.1 (CH 2 ), 14.6 (-CH 2 CH 3 ). 



5 6-Decyl-3-(tetrahydro-pyran-2-ylmethyl)-3jy-furo[2,3-rfJpyrimidin-2-one 62 




1 0 Also isolated from the mixture was 62, the title compound in 26 % yield (1 05 mg) 

as a white compound. ] H NMR (CDCI3) 5 7.84 (s, 1H, 4-H), 6.1 1 (s, 1H, 5-H), 4.48 (dd, J 
= 1.9, 6.7 Hz, 1H, N-Cff 2 -THP), 3.92 (app d, J - 10.7 Hz, 1H, THP-C/f), 3.71 (m, 1H, 
THP-CH), 3.52 (app q, J= 4.5, 6.7 Hz, 1H, THP-GW)> 3.38-3.30 (m, 1H, THP-Cfl), 2.66 
(t, J= 7.4 Hz, 2H 5 l'-C// 2 ), 1.97-1.94 (m, 1H, THP-Ctf), 1-88-1.47 (m, 4H, CH 2 ), 1.35- 

15 1 .29 (m, 1 8H, CH 2 ), 0.91 (t, J = 6.5 Hz, 3H, -CH 2 C// 3 ); ,3 C NMR (CDC1 3 ) 5 1 72.5 (7a-C), 
160.0 (2-C), 156.1 (6-C), 141.1 (4-CH), 107.5 (4a-C), 98.9 (5-CH), 75.3 (THP-Q, 68.7 
(THP-Q, 56.6 (l'-CH 2 -THP), 32.3 (CH 2 ), 30.0 (CH 2 ), 29.9 (CH 2 ), 29.8 (CH 2 ), 29.7 (CH 2 ), 
29.5 (CH 2 ), 29.4 (CH 2 ), 28.7 (CH 2 ), 27.2 (CH 2 ), 26.3 (CH 2 ) 5 23.3 (CH 2 ), 23.1 (CH 2 ), 14.6 
(-CH 2 CH 3 ). 

20 

Methanesulfonic acid 3-methyl-cyclopentyl ester 76 




25 



38 



3-Me%lcyelopen.anol 75 (0.5 g, 4.99 mmol) was Wslblved i„ dry DCM (25 mL) 
and tnethylatnme (0.8 mL, 6.5 mmo,, ,.3 emtiv) added to the stirred solution under N ' 
which was theu cooled .o 0 »C. Me.hauesu.fony, chloride (0.5 mL, 6.5 mmol, 1.3 equiv)' 

K.1 and all nwf>r? t<~, „♦ n.T- -,i .. . 



u,c i^uiiani solution warmed to 
t ^ '° ^ at RT ^* «»• 36 h. The'so lvem was rem oved m vacuo 
and the residue dissolved iu wa.er (50 mL), which was extracted with DCM (5 X 50 mL)' 
^ecombmed DCM extras were washed with hrine (which was hack extmcted with fresh 
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«-Decyl-2-(4- n ,ethoxybe n zyIoxy)-3H.f„ro[2^-rflp y rin,idi ne CI231S 




o-DecyW.J^ihydroturop^pyrhuidin^one 26 (0.50 g, ,.8, mmo,) and potassium 
carhouate (0.50 g> 3.62 mmol, 2 eouiv.) were suspeuded in dry DMF (6 mL) and 4- 
meftoxybenzy, chloride (0.5 mL, 3.62 mmol, 2 euuiv) added ,o the stirred solution via 
synnge uuder N, The result, mixture was heated with stirriug ,o , 20 =C overuigh, The 
solvent were removed in vacuo a, 80 °C, then the residue purified hy flash column 
chromatography iu a 0-5 % MeOH/DCM eluen, gradieu, to yield th e mle conpourtx (63 
ntg, 9 %) as a white solid. 'H NMR (CDC1 3 ) 5 8.61 (s, 1 H, H-4), 7.48 (d, J - 8 4 H 2 2H 
Ar-C/r), 6.93 (d, 8.7 Hz, 2H, Ar-C*), 6.35 (s, ,H, H-5), 5.44 (s, 2H, Ph-C ft)> 3 S2 (s' 

" * * - * - - H, 2H, ,4oi,9 (i 

14H, C/% 0.9. (,y= 7.0 Hz, 3H, CH l); »C NMR (CDC1,) 6 ,68.2 (7a-C), 159 6 (C-2) 
25 ,59.3 (C-6), 149.9 (4-CH), 130.8 (Ar-CH), ,29.7 (Ar-CH) , ,6.2 (Ar-CH), , 4 3 aS) 
»-7 (5-CH), 69.7 (Th-CH,), 32.3 (a^, 30.0 (CH,, 29.9 (a* .7 (C^ ^ 
(C« 2 ), 28.8 (CH 2 ), 27.6 (CH 2 ), 23.5 (CH 2 ), 21, (CH 2 ), ,4.6 (CH3) 
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6-Decyl-3-(4-methoxybeDzyl)-3jy-furo[2,3-i/Jpyrimidin-2-one Cf2316 



o 




o 



5 



Also obtained from the mixture was the title compound as a white solid 34 (312 mg, 44 %). 
] H NMR (CDC1 3 ) 5 7.70 (s, 1H, H-4), 7.35 (d, J= 8.0 Hz, 2H, Ar-CH), 6.95 (d, J= 7.8 Hz, 
2H, Ai-CH), 6.06 (s, 1H, H-5), 5.18 (s, 2H, Ph-Cff 2 ), 3.86 (s, 3H, O-CH3), 2.66 (t, J= 7.5 
Hz, 2H, a-CH 2 ), 1.69 (m, 2H, CH 2 \ 1.40-1.31 (m, 14H, CH 2 ), 0.93 (t, J= 7.2 Hz, 3H, 
10 Ctf 3 ); ,3 C NMR (CDC1 3 ) 8 172.4 (7a-C), 160.6 (C-2), 155.8 (C-6), 138.1 (4-CH), 130.7 
(Ar-CH), 128.5 (Ar-CH), 114.9 (Ar-CH), 108.2 (4a-C), 98.9 (5-CH), 55.7 (O-CH3), 54.0 
(Ph-CH 2 ), 32.3 (a-CH 2 ), 30.0 (CH 2 ), 29.9 (CH 2 ), 29.7 (CH 2 ), 29.6 (CH 2 ), 29.4 (CH 2 ), 28.7 
(CH 2 ), 27.2 (CH 2 ), 23.1 (CH 2 ), 14.6 (CH 3 ). 

15 6-Decyl-2-(4-methy]benzyIoxy)-3/T-furol2,3-d]pyriniidine Cf2313 



6-Decyl-2,3-dihydrofaro[2,3-<i]pyrimidin-2-one 26 (0.50 g, 1.81 mmol), potassium 
carbonate (0.50 g, 3.62 mmol, 2 equiv) were suspended in dry DMF (5 ml) and 4- 
20 methylbenzyl chloride (0.5 mL, 3.62 mmol, 2 equiv) added to the stirred suspension under 

t 

N 2 via syringe. The resultant mixture was then heated at 1 00 °C overnight. The solvents 
were removed in vacuo at 80 °C and the resultant residue purified by flash column 
chromatography in a 0-5 % methanol/DCM eluent gradient to yield 30, the title product 
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(1-05 mg, 15 %), as a white solid: *H NMR (CDC1 3 ) 8 8.64 (sTTH, H-4), 7.45 (d, J= 7.9 
Hz, 2H, Ar-CH), 7.21 (d, J= 8.0 Hz, 2H, Ar-CH), 6.40 (s, 1H, H-5), 5.49 (s, 2H, Ph-C# 2 ), 
2.80 (t, J= 7.4 Hz, 2H, a-CH 2 ), 2 A3 (s, 3H, Ar-C# 3 ), 1.79 (qt, J= 6.8 Hz, 2H, CH 2 ), 1.47- 
l^javJUH^CJ^-)^^^ 

5 162.2 (C-2), 159.3 (C-6), 149:9'(4-Cflj, 138.5 (Ar-CH), 129.5 (Ar-CH), 128.5 (Ar-CH), 
114.3 (Ar-CH), 99.6 (5-CH), 69.6 (Ph-CH 2 ), 32.3 (a-CH 2 ), 30.0 (CH 2 ), 29.9 (CH 2 ), 29.7 
(CH 2 ), 29.5 (CH 2 ), 28.8 (CH 2 ), 23.1 (CH 2 ), 21.7 (CH 2 ), 14.6 (CH 3 ). 

6-Decyl-3-(4-methylbenzyl)-3i/-furo[2,3-//]pyrimidin-2-oneCf2314 



Also obtained from the mixture was the title compound 31 (440 mg, 65 %) as a white solid. 
] H NMR (CDC1 3 ) 8 7.71 (s, 1H, H-4), 7.30 (d, J= 8.2 Hz, 2H, Ar-CH), 7.23 (d,J= 8.0 Hz, 
2H, Ar-CH), 6.05 (s, 1H, H-5), 5.20 (s, 2H, Ph-C# 2 ), 2.66 (t, J= 7.4 Hz, 2H, a-CH 2 ), 2.63 
1 5 (s, 3H, Ar-Gffs), 1 .73 (qt, J = 7.6 Hz, 2H, CH 2 \ 1 .43-1 .32 (m, 1 4H, CH 2 ), 0.92 (t, J = 7.0 
Hz, 3H, CH 3 ); 13 CNMR (CDC1 3 ) 8 172.3 (7a-C), 160.6 (C-2), 156.2 (C-6), 138.9 (4-CH), 
132.8 (Ar-CH), 129.2 (Ar-CH), 128.5 (Ar-CH), 114.3 (Ar-CH), 98.8 (5-CH), 54.2 (Ph- 
CH 2 ), 32.3 (a-CH 2 ), 30.0 (CH 2 ), 29.9 (CH 2 ), 29.7 (CH 2 ), 29.6 (CH 2 ), 29.4 (CH 2 ), 28.7 
(CH 2 ), 27.1 (CH 2 ) 3 23.1 (CH 2 ), 21.6 (CH 3 ), 14.6 (CH 3 ). 
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20 



6-Hexyl-2,3-dihydrofuro[2,3-tfJpyrimidin-2-one 




H 



41 

5-Iodouracil 23 (5.00 g, 21 mmol), tetrakis(triphenylphosphine)palladium(0) (1.0 g, 0.87 
mmol, 0.04 equiv), and copper iodide (0.80 g, 4.2 mmol, 0.2 equiv) were dissolved in dry 
DMF (50 mL) with stirring under N 2 . DIPEA (7.3 mL, 5.42 g, 42 mmol, 2 equiv), then 1- 
octyne (9.3 mL, 6.93 g, 63 mmol, 3 equiv) were added sequentially to the solution via 

5 syringe and the resultant solution, which darkened from golden to dark green over 20 min, 
left to stir at RT for 18 h. A further addition of copper iodide (0.80 g) was then made, 
followed by triethylamine (25 mL) and the resultant suspension heated at 120 °C for 6 h. 
The suspension was allowed to cool, the volume of solvent reduced to ca. 20 mL, and the 
solid collected by filtration, washed with DCM and methanol to yield a grey powder of 

1 0 weight 3.1 3 g (38, 68 %). J H NMR (CDC1 3 ) 5 12.23 (br, 1H, NH), 8.16 (br, 1H, H-4), 6.38 
(br, 1H, H-5), 2.65 (t, J- 7.1 Hz, 2H, a-CH 2 ), 1.63 (qt, J =7.4 Hz, 2H, CH 2 ), 1.31 (m, 6H, 
CH 2 \ 0.88 (t, J= 6 A Hz, 3H, CH 3 ). 



6-Hexyl-3-methyl-3/f-furo[23-^pyrimidin-2-oiie Cf2344 

15 




6-Hexyl-2,3-dihydrofuro[2,3-<flpyrimidin-2-one 38 (0.40 g, 1.82 mmol) and potassium 
20 carbonate (0.50 g, 3.64 mmol, 2 equiv) were suspended in dry DMF (5 mL) under N 2 and 
methyl iodide (0.23 mL, 3.64 mmol, 2 equiv) added via syringe to the stirred suspension, 
which was then heated to 80 °C overnight. The solvents were removed in vacuo and the 
crude purified by flash column chromatography in a 0-5% MeOH/DCM solvent gradient to 
yield the title product 40 as a white solid in very low yield (25 mg, 6 %). H NMR 
25 (CDCI3) 5 7.76 (s, 1H, H-4), 6.04 (s, 1H, H-5), 3.59 (s, 3H, N-CH3), 2.59 (t, J = 7.5 Hz, 
2H, 0L-CH2), 1 .63 (qt, J= 7.4 Hz, 2H, Ctf 2 ), 1.35-1.20 (m, 6H, CH 2 ), 0.83 (t, J = 7.0 Hz, 
3H, CH3); 13 C NMR (CDCI3), 8 172.5 (7a-C), 160.5 (C-2), 156.4 (C-6), 139.5 (4-CH), 



i 



42 



(CH 2 ), 22.9 (CH 2 ), 14.5 (CH 3 ). ** 271 



2-Bmyloxy-6-hexyl-furo[2^-d|p y ri m Mi B e Cf2346 




6- W 3^ ydrotoP; 3^ pyrimidin . 2 . OIle 3g (0 40 g _ ] 

cbonate (0.50 g> 3.65 2 e, ui v) and (0.4, ^ 3.62 J* 2 eoni" 

were suspended in dry DMF (5 m L ) nnder N 2 and heated to 80 »C with sfamg OVOTligh , 
The S o,ven,s were removed * vacM ^ ^ OTde ' 
.0 orography in a 0-5% MeOH/DCM aoiven, gradient to yie,d *. , 42 ^ 
whtte sohd 0 80 mg, 3 6 ■„ NMR (CDCW a 8,5 ( s , ,H, H-4), o.34 (a, , H, H-5), Z 

C^, 76 J 2 tt ' " " ^ 2H " ^ > 86 <* ' " " Hz, 2H, 

1 * ' = „ " * 2H - CW2) - ] 55 (n " ^ c "»- 1 3 • <*, , .oo a j 



NMR 



2-Benzylo X y-«.| 1 e 21 yl-f nro [2,3- (ll p y rimidineCI2348 

20 6-Hexy,-2>dihydron J ro [ 2,3^pyri mi di„.2-one (44, 0.40 g, ,.82 mmo,) and potassium 

8 ' 364 -* 2 equiv) wre added — N * «° d - dmf < 5 -I - - 
Z^TT" T ^ chloride 43 (0 - 42 mL ' 3 64 mn "*- 2 *- 

hea ed to 80 C ovem,ght. The so,ven,s were removed !„ vacu0 ^ ^ rt ^ by 
flash column chromatography in a 0-5% MeOH/DCM e,uem gradient to yie,d 39 mg (44, 7 
J -7 » "";:°~ aS 3 WW,C SOlM - '» ™* (CDCW 8 8,5 (br, ,H, IM X 7,7 (d, 

C^.2.8, (W- 7, Hz, 2H, a-C* 2 ), , .79 (qW - 7.4 Hz, 2„, C*), , .47- , .33 (m, 6H 



t 
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CH 2 \ 0.95 (t, J= 6.8 Hz, 3H, C# 3 ); 13 C NMR (CDC1 3 ) 5 168.8 (7a-C), 162.5 (C-2), 159.4 
(C-6), 150.9 (4-CH), 137.0 (Ar-Q, 128.8 (Ar-Q, 128.4 (Ar-Q, 128.3 (Ar-Q, 113.9 (4- 
CH), 99.6 (Ar-Q, 69.7 (0-CH 2 -Ph), 31.9 (a-CH 2 ), 29.1 (CH 2 ), 28.7 (CH 2 ), 27.1 (CH 2 ), 
23.0 (CH 2 ), 14.5 (CH 3 ). 

5 3-Benzyl- 6-hexyl-3#-furo[2,3-rflpyrimidiii-2-one Cf2349 



Also obtained from the purification process was the title compound 45 as a white solid 
10 (391 mg, 69 %). J H NMR (CDCI3) 5 7.89 (s, 1H, H-4), 7.49 (m, 5H, Ax-CH), 6.19 (s, 1H, 
H-5), 5.39 (s, 2H, Ph-Cff 2 ), 2.76 (t, J= 7.4 Hz, 2H, cc-Gtf 2 ), 1.80 (qt, J= 7.4 Hz, 2H, CHi), 
1.54-1.38 (m, 6H, C// 2 ), 1.02 (t, J= 6.8 Hz, 3H, CH 3 ); }3 C NMR (CDCI3) 6 172.2 (7a-C), 
160.7 (C-2), 156.1 (C-6), 138.5 (Ar-C), 136.0 (Ar-C), 129.5 (2 x Ar-Q, 129.0 (Ar-Q, 
128.9 (Ar-Q, 108.6 (4-CH), 98.9 (5-CH), 54.5 (N-CH 2 -Ph), 31.8 (a-CH 2 ), 29.1 (CH 2 ), 
15 28.7 (CH 2 ), 27.1 (CH 2 ), 22.9 (CH 2 ), 14.5 (CH 3 ). 

Biological Activity 

Products where X=Y=N, Z=Q=0, U=V=CH and R 1 , R 4 and R 8 are as given in Tables 1 
20 and 2 below embodying the present invention were tested in vtiro in tissue cultures for 
toxicity and for potent antiviral actions with respect to cytomegalovirus (CMV). The 
results are given in Tables 1 and 2 below. 




25 



The column headings in Tables 1 and 2 are as follows: 

R 1 , R 4 and R 8 are as defined with respect to formula I above. 
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EC 5 o4im CMV-AD169 is the drug concentration in ]iM required toTeduce by 50% CMV 
strain AD 169 induced cytopathicity in human embryonic lung fibroblast (HEL) cells 
measured 7 days post infection compared to untreated control. 



5 ECso/fiM CMV Davis is the drug concentration in \iM required to reduce by 50% CMV 
strain Davis induced cytopathicity in human embryonic lung fibroblast (HEL) cells 
measured 7 days post infection compared to untreated control. 

CCso/faM is the compound concentration required to reduce the cell number by 50%. 

10 

Further details of the methodology employed can be found in McGuigan et ah J. 
Med.Chem., 1999, 42, 4479-4484. 
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20 



45 



Table 1 






ECso/^M 


I 






R 8 


CMV 


1 CTVIV 






R 1 

1 


AD169 


Davis 




2158 


IIC4H9 1 


Cyclo C5H9 


>50 


>50 


ND 


2160 


nCvHis 


Cyclo C5H9 


5 


4 


194 


2194 


11C4H9 


CH(Et) 2 


>50 


>200 


>200 


2190 


nC 7 Hi5 


CH(Et) 2 


20 


50 




2195 


nC 4 H 9 


nCsHn 


>50 


>50 


>200 


2192 




nCsHi i 


>200 


>200 


>200 


2196 


11C7H15 


2-THF 


>20 


>20 


46 


2249 


nCioH2j 1 


2-THF 


>50 


50 


>200 


2275 


i nCioH2i 


CH 2 Cyclo CsHn 


>200 


>200 


>200 


2276 


nCioH2i 


3-THF 


20 


10 


148 


2295 


nCjoH2i 


CycloC 6 Hji 


38 


50 


>200 


2304 


X1C10H2] 


C3H7 


40 


8 


>200 


2306 


nCjoH2j 


11C4H9 


>200 


>200 


>200 


2308 


11C10H2] 


PhCH 2 


>40 


>40 


>200 


2314 


nC]oH2i 


TolCH 2 


>40 


>40 


>200 


2316 


nCjoH2) 


pMeOPhCH 2 


>200 


>200 


>200 


2309 


nCioH2i 


CH 2 Cyclo C5H9 


0.78 


0.84 


49 


2344 


nC 6 Hi 3 


Me 


18 


20 


ND 



( 

46 




47 



2343 


nCeHj3 


Me 


>8 


4.7 


ND 


2346 


nC6Hi 3 


IIC4H9 


8 


3 


ND 


2348 


nC6H]3 


PhCH 2 


>200 


>3.6 


ND 



48 



CLAIMS 



1. 



A chemical compound having the formula (I): 




R 1 



U 



R 



5 wherein: 



R\ and R 4 are independently selected from alky], aryl, alkenyl 



and alkynyl; 



2 is se.ec.ed from O, NH, S, Se, NR 5 and (CH 2 )„ where n is , ,o ,0, and CT, where T may 
bethesam. or different and is se.ected from hydrogen, atty, and ha.oge.rs. and R 5 „ a, ky l 
alkenyl or aryl; ' ' 



Y is selected from N, CH and CR* where R 6 is alkyl, alkenyl, alkynyl 
1 5 Q is selected from O, S, NH, N-alkyl, CH 2 , CHalkyl and C(alkyl) 2 ; 



or aryl; 



U is selected from N and CR>, R 2 is se.ec.ed from hydrogen, aUcy,, hajogen, 
aJkyiarmno, dia.ky.ammo, ni.ro, cyano , 
aryl; 



ammo, 
arylthiol and 



20 



V is se.ec.ed from N and CR>, where R> is se.ec,ed from hydrogen, atty,, ha.ogens 
alkyloxy, aryloxy and aryl; and 

when a double bond exists between y +u 
25 . , , betWeen X ^ the nn 8 atom to **ich Q is attached and Q is 

hnked to the rmg moiety by a single bond, X is selected from N, CH and CR\ where R? is 
selected from alky], alkenyl, alkynyl and aryl; and 



49 

when a double bond links Q to the ring moiety and a single bond exists between X and the 
ring atom to which Q is attached, R 4 does not exist and X is NR 8 , where R 8 is alkyl, 
alkenyl, alkynyl or aryl, except that when Y is N, R 8 is not an alkyl or alkenyl group 
substituted at the fourth atom of the chain of said alkyl or alkenyl group, counted along the 
shortest route away from the ring moiety including any heteroatom present in said chain, 
by a member selected from OH, phosphate, diphosphate, triphosphate, phosphonate, 
diphosphonate, triphosphonate and pharmacologically acceptable salts, derivatives and 
prodrugs thereof; 

and pharmacologically acceptable salts, derivatives and prodrugs of compounds of formula 
I. 

2* A compound according to claim 1 wherein when a double bond exists between X 
and the ring atom to which Q is attached, X and Y are both N. 

3. A compound according to claim 1 or claim 2 wherein when a double bond exists 
between X and the ring atom to which Q is attached, Z is O or NH, preferably O. 

4. A compound according to any one of claims 1 to 3 wherein when a double bond 
exists between X and the ring atom to which Q is attached, Q is O. 

5. A compound according to claim 1 wherein X and Y are N, Q and Z are 
independently selected from O, S and NH, and preferably both Q and Z are CX 

6. A compound according to any one of claims 1 to 5 wherein each of U and V is CH. 

7. A compound according to any one of claims 1 to 6 wherein R 1 is selected from C 3 . 
2oalkyl, C 3 -2ocycloalkyl, C 3 -2oalkenyl, C 3 . 2 oalkynyl, C 5 -i4aryl and C M0 alkylC 5 -]4aryl, 
preferably C 3 -i4alkyl, C 3 _i 4 alkenyl and C 3 - ]4 alkynyl, more preferably C 8 -ioalkyl, C 8 -io 
alkenyl and Cg-ioalkynyL 

8. A compound according to claim 7 wherein R 1 is unbranched and unsubstituted C 3 .i 2 
alkyl, preferably C^io alkyl. 



I 
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9 A compos according * anyone of claims 1 ,„ 7 wherein each of R 4 and R* is 

?:f ky1, C '- ,2aikMy1, C -' 2alkynyI ' C »*«. WW substituted 



or ^e^g^Mependenfly Q> N Md g> ^ 

selected from C,., 0 alkyl, C,. 10 alkeny] and C,.,„alkynyl. 



are 



10 



alkenyl or C, 14 alkenyl, preferably C t „ alkyj, C W4 alkenyl or C w < alkynyl, and R 4 and R 8 
are seiectet 1 from , C, K alkyl, C,„ cycloa.ky,, C „ aUcy, substituted with C, 7 cyc.oalky,, 
preferably C 5 ^ allkyl or C 5 -6 cycloalkyl. 



11. 



12. 



A compound according to one of claims 1 to 9 wherein R 1 is C 10 alkyl. 



A compound according to any one of claims 1 to 1 1 wherein R 4 and R 8 are selected 
12 from benzyl or substituted benzyl. 



13. 



A compound according to any one of claims 1 to 1 0 wherein R 4 and R 8 are Ci alkyl 
subsututed with C„„ cycloalkyl, preferably C, ajky. substituted with C 5 , cydoalkyl. 

™ A eomponnd according to claim . wherein X and Y are both N, U and V are bom 

20 c ,1", "° indePendai * ly " ftom °. 8 and NH, and each of R', R 4 a„ d R* ^ 
zu ^s-n alkyl. 



15. 



A compound selected from the group comprising: 



6-Butyl-3-cyclopen tyl-3/f-feo[2^-<I P yrimidin-2-one (139) [Cf2158] 
e-Butyl^-cyclopentyloxy-furop^-^pyrimidin (130) [Cf2159] 
e-Heptyl-S-cyclopentyl-S/Z-furop^-^pyrirnidin^-one (140) [Cf2160] 
25 6-Heptyl-2-cyclopentyloxy-furo[2,3-<Jpyrimidin (141) [Cf2161] 

6-Butyl-3-(l-emyl-propyl)-3//-furo[23-^ P yrimidin-2-one (142) [02194) 
6-Butyl-2Kl-ethyl-propoxy)-furo[2,3-<) P yrimidine (143) [Cf2193] 



6-Heptyl^^l-ethyl-propyl)-3H-fliro[2,3-i(lpyrimidin-2-one (144) [Cf2190] 
6-Heptyl-2<l-ethyl-propoxy)-furo[23-^pyrimidine (145) [Cf2189] 
6-Butyl-3-pentyl-3//-jE\iro[2,3-cqpyrimidin-2-one (146) [Cf2195] 

♦ 

6-Butyl-2-pentyloxy-fiiro[2,3-^pyrimidine (147) [Cf2327] 
5 6-Heptyl-3-pentyl-3i/-furo[2,3-^pyrnriidine-2-one (148) [Cf21 92] 
6-Heptyl-3-pentyloxy-3i/-ftiro[2,3-^pyrimidin-2-one (149) [Cf2191] 
6-Heptyl-3-(tetrahydro-furan-2-yl)OH-fiKo[23-^pyrimidin-2-one ( 1 54) [C£2 1 96] 

6-Decyl-2-propoxy-furo[2,3-d]pyrimidine Cf2303 
6-Decyl-3-propyl-3^-furo[2,3-fflpyriiiiidin-2-one Cf2304 
10 2-Butoxy-6-decyl-furo[2,3-cnpyrimidine Cf2305 

3-Butyl-6-decyl-3H-furo[23-^pyrimidin-2-one Cf2306 

6-Decyl-2-pentyloxy-2,3 -dihydrofiiro [2,3 -^pyrimidine Cf2247 

2- Cyclopentyloxy-6-decyl-2,3-dihydrofuro[2,3-cflpyriniidineCf2250 

3- Cyclopentyl-6-decyl-2,3-dihydrofuro[2,3-cQpyridimin-2-one Cf225 1 

1 5 2-(l '-Ethyl-propyloxy)-6-decyl-23-dihydroftiro[2,3-cf]pyriinidine Cf2252 
3-(l'-Ethyl-propyl)-6-decyl-23-dihydrofuro[2,3-ff]pyrimidin-2-one Cf2253 

2- Cyclohexyloxy-6-decyl-2 3 3-dihydrofuro[2,3-cQpyrimidineCf2294 

3- Cyclohexyl-6-decyl-2,3-dihydrofuro[2,3-<fjpyrimidin-2-one Cf2295 
6-Decyl-3-(tetrahydro-foran-2-ylmethyl)-3H-furo[2,3-^pyrimidin-2-one 72 

20 Cf2309 

2-Cyclohexylmethoxy-6-decyl-furo[2,3-<flpyrimidine Cf2274 
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2-Ben Z yloxy-6-decyl-furo[2 > 3-^py rimi dineCf2307 



5 Cf2249 



6-Decyl-2-(tetrahydro- W2-yl m ethoxy>fu ro[ 2,3-d3py rim idu 1 e 71 
6-Decyl-3-(tetrahydro-W2-yl m ethyl)-3^furo[2,3.^ 



one 72 



1 0 6 -Decyl-2-(tetrahydro-pyran-2-yl m ethoxy)-luro 



me 61 



6-Decyl-2-(4- m eao^be, 1 zyIoxy).3/f-furo[2 > 3-rf|p y ri m idi n e Cf23 1 5 

a-I^cyl-SKWftoxybe^-S/f.tooP^-^pyrimidto^one Cf23 1 6 
^ecyl.2<4- m ett. y lbe n ^l„ xy> 3* toI 2,3^ yrimidille c(23 , 3 

15 S-Dec^-SH^meftylbe^^rotW-^py.toidM-one Cf2 31 4 
6-H ra yl-3- m ethyl-3*furo[2,3-rf|pyn„,idi n -2-oneCi2344 
2-Butyioxy-5-hexy]-furo[2,3-rflpyri m idmeCf2346 

2- Be ltt yloxy-6-hexyI-fbro[2,3-rflpyiimidineCf2348 

3- Benzyl-6-hexyl.3H-fta-o[2,3-rf)py rim i din . 2 . oneC:f2 3 49 

20 ,4 A method f„ r preparing co m po U „d S according t0 my m of c]aims , , Q , , wh 
catalyst, or a 5-alkyny! nucleoside „ cycljsed k ^ ^ 



4 

( 
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17. A compound according to any one of claims 1 to 15 for use in a method of 
treatment. 



18. Use of a compound according to any one of claims 1 to 15 in the manufacture of a 
medicament for the prophylaxis or treatment of viral infection. 

5 19. Use according to claim 1 8 wherein the viral infection is a cytomegalovirus viral 
infection. 

20. A method of prophylaxis or treatment of viral infection comprising administration 
to a patient in need of such treatment an effective dose of a compound according to any of 
claims 1 to 15. 

10 21. A method according to claim 20 wherein the viral infection is a cytomegalovirus 
viral infection. 

22. A compound according to any one of claims 1 to 15 in the manufacture of a 
medicament for use in the prophylaxis or treatment of a viral infection. 

23. A compound according to claim 22 wherein the viral infection is a cytomegalovirus 
1 5 viral infection. 

24. A pharmaceutical composition comprising a compound according to any one of 
claims 1 to 1 5 in combination with a pharmaceutically acceptable excipient. 

25. A method of preparing a pharmaceutical composition comprising the step of 
combining a compound according to any one of claims 1 to 1 5 with a pharmaceutically 

20 acceptable excipient. 



25 
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